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{TRANSLATOR'S PREFACE 

Teachoma has recently been brought to the notice of the 
British people by the Reports of the Royal Commission 
on Alien Immigration and by the introduction into the 
House of Commons of the Aliens Immigration Bill. The 
present time, therefore, seemed a suitable opportunity for 
publishing a monograph on the subject, the more so as an 
escellent one lay ready to hand in the German language. 
This work, written by Dr. J. Boldt, Upper Staff-Surgeon 
and Regimental Surgeon to the Ninth West Prussian 
Infantry Regiment, No. 176, was published in Germany at 
the close of last year. It embodies the results of many 
years' experience in one of the Continental hotbeds of the 
disease, and contains the most complete list of statistics 
which has yet been collected. At the same time it 
provides a concise description of the whole subject. 

Trachoma in England at the present day is an alien 
disease, imported by aliens, propagated amongst aliens, 
and handed on to the native population by aliens, Ita 
importance, therefore, in this connection can scarcely be 
oyerestimated. Consistent with our well-earned reputation 
for international philanthropy, we are indeed acting as a 
Trachoma filter-bed to the United States. It is astonishing 
at so little stress was laid upon tliis important aspect 
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of the question both hy the Royal CommiBsion and by 
the supporters of the eminently desirable Aliens Im- 
migration Bill. 

I have been fortunate in being able to supplement 
Dr. Boldt's account by the statistical researches and 
experienced observations of Mr. Treacher Collins. These 
have been set forth in an Introductory Chapter, which 
will be of special interest to English readers, dealing aa 
they do with Trachoma at home and in our dependencies. 
The account of the work of the recently instituted Ophthal- 
mia Schools of the Metropolitan Asylums Board, directed 
by Mr. Treacher Collins himself, will not fail to attract 
attention. 

It must not be forgotten, however, that we have a 
much wider, Imperial interest in the question. Only too 
large a proportion of His Majesty's Indian subjects sxiffer 
from Trachoma, and the government of Egypt carries 
with it the responsibility of a native population infested 
witli the disease. The generous enterprise of Sir Ernest 
Cassel inaugurates a new era, in which for the first time 
a serious and determined attempt is being made to cope 
with the scourge. It cannot be doubted that the work 
thus instituted will gather strength and support, to be 
rewarded by the alleviation of suflFering, and eventually 
by the happiness, well-being, and increased efficiency of 
a ouct? mighty race. 

.1. HEfiBEKT FAB80N9.J 



INTRODUCTORY CHAPTER 
By E. TREACHER COLLINS 



Foe the elucidation of the natural history and aetiology 
of a disease like Trachoma it is essential that observations 
from all parts of the world should be collected and sifted, 
in the thorough and impartial way which has been done by 
Dr. Boldt in the following pages. 

The errors and false conclusions which are likely to 
ajTse from the study of it from too limited a standpoint, 
or in a petty and provincial manner, are well shown by the 
widely conflicting opinions quoted in this book. 

Thus the affection, when it became epidemic in Northern 
Europe at the beginning of last century, was termed 
" Egyptian Ophthalmia," because it was disseminated by 
soldiers who had acquired it in that country. It was, how- 
ever, at that time, and is now, equally endemic in other 
countries besides Egypt — for example, Syria, Persia, Central 
Asia, China, and Japan. Had Napoleon's ambition led 
hi m to sit on the throne of Jamshyd instead of that of the 
Pharaohs, there can be little doubt that the affection would 
have been introduced to Europe as the Persian malady. 

The marked prevalence of the affection at first amongst 
soldiers led to the use of the term " Military Ophthalmia," 
and to the belief that it was one which was exclusively 
confined to them, the civil population being exempt. 
Various articles of a soldier's equipment were condemned 
as being concerned in its causation, and even the cut of 
his hair. 

Those who have had to contend with the diseaseiiu hot, 

I countries, such as Arabia and Egypt, have attributed 
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its wide dissemination to the dryness of the atmosphere 
and the dust ; whilst those who have recorded its extreme 
frequency in damp countries, such as Finland and Ireland, 
have thought the moiataess of the atmosphere and marshy 
character of the soil particularly favourahle to ita 
prevalence. 

The comparative freedom of the Swiss from Trachoma 
led to the theory that an altitude of 200 metres was pre- 
judicial to its spread. It has since been pointed out that 
there are several districts in Europe 400 and 600 metres 
above the sea level where it is fairly prevalent, and the 
writer can testify to ita extreme frequency amongst the 
tribes who inhabit the mountainous dlBtrict to the west 
of Persia. 

The comparative infrequency of Trachoma in parts of 
France led some to regard the Celts as enjoying a certain 
degree of immunity to the disease. On the other hand, its 
frequency amongst the Irish has led to its being asserted 
that the Celts are, as a race, particularly prone to be 
affected. , 

The alleged predisposition of Jews to Trachoma, which 
has been so strongly held by some in this country, shrinks 
into insignificance when we consider that the well-to-do 
Jew is as free from the disease as his Christian neighbour ; 
and that it is in those who are wanderers on the face of 
the earth, or who are herded together in the poorest and 
dirtiest quarters of large towns, in whom it is so rife. 

Throughout Asia Trachoma is found to be no respecter 
of race, the Aryan, Semitic, and Mongolian suffering with 
equal and terrible frequency. 

Out of all the confusing and contradictory observations 
which have been made in connection with Trachoma, the 
contagious character of the affection stands to-day clear and 
and undoubted. 

It is satisfactory to note that from its first appearance 
in this country in epidemic form its contagious character 
has been recognised. It spreads by the direct or indirect 
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transference of the moist discharge from one person's ejeM 
to another, and conditions which favour such transference | 
are predisposing causes to its dissemination. 

It may under favourahle conditions exist and spread in i 
any part of the world into which it is introduced ; but it is 1 
also important to note that, by the observance of a few I 
simple precautions, individuals may live surrounded by 
those suffering from the disease without becoming affected. 

The history of the disease in the British army and in 
the London Poor Law schools affords such striking evidence 
on these points that I think it will be of interest to give J 
here a more extended account of them than has been done | 
by Dr. Boldt. 

The history of Trachoma in this country practically 1 
dates from the return of Sir Balph Abercromby's troopa 1 
from Egypt in 1801 and 1802. 

Most of the writers who described the ophthalmia which 
appeewed here at that time laid stress on the purulent 
character of the discharge, the acuteness of the symptoms, 
Mid the rapid and destructive ulceration of the cornea 
which was liable to ensue — characteristics which we associate 
to-day with gonorrhteal ophthalmia rather than Trachoma. 

Koch,' while in Egypt in 1883, found in the conjunctival 
discharge in cases of Trachoma two different kinds of micro- 
organisms — the gonococcus, and what is now known as the 
Koch-Weeks bacillus. Neither of these can be regarded as 
the specific organism of Trachoma. The cases had therefore 
a mixed infection. 

In many cases of Trachoma in this country now the 
Koch-Weeks bacillus is found in the muco-purulent dis- 
charge from the conjunctiva which occurs during an acute 
exacerbation of symptoms. The ophthalmia which was 
introduced by the troops from Egypt was most likely then, 
not one disease, but a mixed type, much of it being 
gonorrhoeal as well as trachomatous. The alteration 
fthe intensity of the symptoms which has taken place 
■ £<xk, Wiener med. Woch. 1883. 
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is due to the absence at the present time of the gonorrhceal 
element. 

Ware/ writing on the subject in 1808, said that the 
so-called Egyptian affection resembled gonorrhoeal ophthal- 
mia, with which he was familiar, and that a disease precisely 
similar in its symptoms and progress had appeared long 
^o in this and other countries. 

Sir William Lawreace^ in his Treatise on Diseases qf 
the Sye, in 1833, shrewdly remarked : " I cannot help 
thinking that it has existed in this country long before our 
intercourse witli Egypt. Its not having been described 
does not prove its non-existence ; the distinction between 
smallpox and measles, and between that latter and scarlet 
fever, are not of old date." 

In Ireland epidemic ophthalmia was of frequent occur- 
rence, amongst the peasantry during the eighteenth cen- 
tury, and according to Power,^ who wrote on Egyptian 
ophthalmia in 1803, it was " a species of the same disease," 
and was considered infectious. 

So early as 1701' an epidemic of ophthalmia is recorded 
near Castle-Town-Delvin, in the county of West Meath, "by 
which vast numbers lost their eyesight," and which may 
have been gonorrhceal ophthalmia or Trachoma. 

As an example of the serious results which the disease 
occasioned in the Army, Dr. Vetch's^ summary of what 
happened in the second battalion of the 52nd Light Infantry 
may be quoted : " The total strength was somewhat above 
700 men. Six hundred and thirty-six cases of ophthalmia, 
including relapses, were admitted into the Hospital from 
August, 1806, when the disease commenced, till the same 

' Warr, lienmrkg on the PuruJent Ophthalmy which has lately been 
Epidemical in tliU Coontry, IB03. 

' Lawrence, A Trealiso on the Diseases of the Eye, 1B33, p. 204, 

' WiHianu. John, The Ophthalmia of Ireland, 1857. 

* Wildt, H'.*,, LondonJournal of Medicine. Vol. III. IBBl, On the Epidemic 
Ophthalmia which has prevailed In the Workhouses and Schools of the Tipperary 
and AthloQo Unions (footnoteX 

' Tetth, John, An Account of the Ophthalmia which has appeared in England 

« the Betum of the British Army from Egypt, 1807. 
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month in 1806 ; of these, 50 were dismissed with the loss i 
of both eyes, and 40 with that of one." 

Mr. Patrick Macgregor,' Surgeon to the Royal MUitary 
Asylum, writing in 1811, said that the returns of Chelsea 
and Kiimainham Hospitals showed that 2,317 soldiers 
were, on December 1st, a burden upon the public from 
blindness in consequence of ophthalmia, those who had lost 
the sight of only one eye not being included. 

He further wrote ; " The progress of the ophthalmia 
since its first introduction into this country in the year 1800 
has, in the army, been very rapid and extensive, and has at 
different periods materially interfered with its discipline and 
efficiency. It has crippled many of our best regular 
regiment.>s to such a degree as for a time to render them 
unfit for service ; and though the regiments which were in 
Egypt have, in general, suiTered most from the disease, yet 
it has prevailed extensively in others which never served in 
that country." 

So serious to the army had the prevalence of ophthalmia 
become in 1810, that the Commander-in-Chief appointed a 
committee of eminent professional men to consider the best 
means to take for its prevention and for its cure. 

Under the head of prevention the Committee made the 
following excellent recommendations : — 

" Firat. — As the purulent ophthalmia appears to be 
communicable principally by means of morbid matter 
applied to the eyes, one of the most obvious modes by which 
it may be prevented from spreading is the immediate 
separation of those who have caught the disorder from the 
rest of their comrades and associates. As soon, therefore, as 
the disorder is discovered to exist in a regiment, the Board 
is of opinion that the surgeon or his assistant should daily 
inspect the eyes of all the soldiers ; and tf there bo the 
smallest appearance of inflammation in any of them, these 
should be immediately removed from the rest, and be sent 

' MiK^egor, Patrick, Trans, of a Society for the Improvement of Medical 
and Cbamrgical KDOwtedgo, VoL III. 1812. 
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to the hospital or dep6t, in order, not merely that the 
disease may be prevented from being communicated to 
others, but that proper remedies may be employed, in the 
most expeditious manner, to arrest its progress in the 
persons who suffer under it. 

" Secondly. — Cleanliness, as a means of prevention, is of 
such high importance that it cannot be urged too forcibly. 
In this part of the Report, the Board is of opinion that it 
cannot object in too strong terms to a practice which 
has been very commonly pursued in the army, and in 
many other confined situations — that of permitting a number 
of persons to wash their faces, in succession, not only in the 
same tub or basin, but with the same water. This practice 
should be peremptorily prohibited in all his Majesty's 
regiments, particularly in those where the purulent 
ophthalmia has prevailed ; and instead of it, the men should 
be obliged to wash their faces in a running stream, either 
from a pump or a closed cistern, under which there is not 
any receptacle for the waste water ; and instead of wiping 
the face with a towel common to many, each man should be 
supplied with one for his own use ; and he should be 
strictly prohibited from lending or borrowing any article of 
this kind. For greater security in this respect, the Board 
recommends that those men who suffer under the 
ophthalmia may be provided with a towel having a 
distinguishing mart, such as a coloured border. These 
marked towels should be kept separated from the rest 
and should not be washed by the common washerwoman, 
hut by a person appointed for the special purpose. 

" Thirdly. — The bedding and clothes of those who have 
the purulent ophthalmia are liable to be so much imbued 
with the discharge that issues from the eyes, as to become 
a possible cause of communicating the disorder to others. 
The Board recommends that the.se be frequently washed 
and scoured ; and as the bolsters and sheets are particularly 
liable to be thus imbued, the bolsters should be covered 
with linen cases, and these as well as the sheets be 
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frequently and thoroughly washed and cleansed. If this 
work be properly performed, it does not appear to the Board 
that these articles need be destroyed. This remark may he 
applied also to the towels, and to most other things, of a 
similar kind, that are employed by the nurses and patients. 
Sponges, from their porous texture, furnish an exception to 
the above rule ; these it may be better to destroy than to i 
return into store." 

This report was, by the command of the Commandor-in- | 
Chief, circulated for the information of the commanding 
officers of regiments, and for the guidance of all medical 
__Q fRofra belonging to the army. 

W^m Thorough as these regulations were, it was a long time i 
^Bpfore they produced any marked effect in checking the 
"spread of the affection — probably because to do is not aa 
easy as to know what 'twere good to do. 

With regard to Malta, Surgeon-Major Keith Adams,' 
writing as late as 1870, said : " There are few military 
stations more infected by ophthalmia. It is always present 
among the lower classes, and seldom regiments pass their 
time in the island without becoming more or less tainted ; 
indeed, there is no element hitherto ascribed either favour- 
able towards its production or propagation that does not 
esist there to the fullest extent. So marked is this that a 
corps is considered fortunate indeed should it escape after 
three years' residence in their badly constructed barracks." 
Ophthalmia adhered with a most inveterate persistency 
to some regiments, notwithstanding their transference to 
stations in various parts of the world. 

In all the stations in which the British troops were 
quartered, ophthalmia flourished -—Mauritius, Cape Town, 
the Frontier, Ceylon, West Indies, Jamaica, Ionian Isles, 
_Malta, Gibraltar, Bermuda, Nova Scotia, and Canada — but 
k in all to the same extent. 
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Assistant-Surgeon Welch' wrote in 1870: "The pre- 
valence of the disease under different climates varies 
greatly, constituting — 

^th part of admissions with 16'7 per cent discbarges at the Capo of Good 

]';th „ „ „ 12'47 „ „ in the Mediterranean. 

bV^Ii .. « J. 2-47 „ „ in North America, 

^th. „ „ „ 6'3 „ ,, in India, 

j*^ „ „ „ 31 „ „ in the tTnited King- 

dom. 

Malta, the Cape, and some of the stations in India — 
notably the Northern and Scinde districts in Bombay and 
certain garrisons in the plains of Bengal and Madras — &re 
the quarters of the army on foreign service maintaining a 
high general average, the remainder fluctuating greatly." 

There was an increase in the amount of the ophthalmia 
noted in the Mediterranean stations at the time of the 
Crimean War,^ which was attributed to overcrowding of the 
barracks by the largely increased garrisons. Ophthalmia 
prevailed to a considerable extent in several regiments 
during the Indian Mutiny." About the second half of the 
nineteenth century a gradual decrease in the amount of 
ophthalmia in the army commenced. 

Thus Welch' notes : " From 1861-7 inclusive, while 
the annual average ratio of admissions from all diseases for 
the whole army, calculated per 1,000 of strength, was 1,114, 
ophthalmia contributed 429 — the one disease furnishing 
rather more than ^th part of the whole temporary inefficiency 
in the service ; and during the same period the permanent 
loss was 1,572, or 48 per cent, of total discharge from the 
army. As contrasted with the decennial period 1837-46, 
during which the average annual admissions from ophthalmia 
amounted to 80 per 1,000 of strength, or rather more than 
T^th of whole sickness, a marked decrea.se in the prevalence 
of the disease is apparent, more especially during the later 

Wdch. Aitittant-Surgeon, Anny Medical Depart. Report. 1869, Appendix XV. 
Frntik. Dr. Fkilip, Anny Medical Depart. Beport, 1860, p. 400. 
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septennial period 1861-7, ranging from -g^th of total 
admissions in 1861 to -3'2-nd in 1867, with a corresponding 
decrease in discharges from the service from 6'4 per cent, 
in 1861 to 3 in 1867— an all hut gradual subsidence both 
in prevalence and amount of impairment characterising 1 
this period," 

On its being decided in 1882 to send an expedition to 
Egypt under Sir Garnet Wolseley, afterwards Lord Wolscley, 
to suppress the rebellion of Arabi Pasha, the precautions 
which were to be taken to guard the troops from 
ophthalmia naturally became a matter of the most careful 
consideration. 

A blue veil and a pair of goggles were issued for each 
man, and medical officers were instructed to see that they 
were used, kept clean, and in good order. The latter had 
also to make frequent and special inspections for any signs 
of ophthalmia. 

Under the heading " Sanitary Precautions " ' the 
following order was issued : — 

" The eyes should be freely bathed on every favourable 
opportunity when the water is clean and pure ; hut if the 
latter is suspicious or turbid, the eyelids should be kept 
firmly closed when the face is being washed and dried ; this 
is very important. 

" If possible, the same water should never be used by 
two or more men. Here, again, if necessity demands that 
it should be so used, the eyes should be firmly closed. 
Every nmn should use his own towel, and that only ; and 
the towels should be washed daily if possible. Any indi- 
cations of tenderness or sense of grittiness in the eyes should 
at once be brought to the notice of the medical officer, 
and officers should impress the importance of this point on 
the non-commissioned officers and men. The wearing of 
goggles in the bright sun should be insisted on." 

These precautions worked and all went well until after 

' Ilaitifury, Deputy-Svrgton-GcneTid Sir J. A., K.C'B., Medical History of tbe 
War in Egypt in 1882. Army Medical Depart. Report, 1861, p. 204. 
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the battle of Tel-el-Kebir. Then in the excitement of the 
march on Cairo, with its dust, dirt, and insufficient water 
supply, they broke down ; and almost immediately after 
the troops had concentrated at Cairo an epidemic of 
ophthalmia supervened. 

Vigorous measures for its suppression were instituted, 
" the points especially insisted upon being segregation, 
cleanliness, abundance of cubic space, ample supply of 
water, towels for separate use, settling the dust in the 
neighbourhood of all camps by water-carts, daily inspections 
of every man in the force for the early detection of 



Between July 17th, 1882, and January 29th, 1883, there 
were 1,783 cases of ophthalmia ; on the last-named date '. 
only 11 remained under treatment. The ratio of those 
attacked was estimated as 87"5 per 1,000 ; 329, or 2o'28 per 
1,000, were transferred on board ship to Malta or England, i 

As at the beginning of the nineteenth century in this I 
country, so here, several different types of the disease were i 
encountered and much mixed infection. Some cases were i 
of a purulent character of great severity, others of a muco- 
purulent type; and in many the sago-grain granulations , 
typical of Trachoma were present. So efficacious was the i 
treatment adopted by the medical officers that in no ease 
was there any loss of sight — a striking contrast to what 
happened when the disease was acq uired under similar ' 
circumstances some eighty years previously. 

Trachoma was practical ly unknown amongst our troops : 
during the late South African War. Mr. L. V. Cargill, who | 
was ophthalmic surgeon to the Imperial Yeomanry Hospital I 
in South Africa, informs me that amongst the troops which , 
came under his immediate observation there was not a 
single case of active Trachoma ; but there were two or three 
who came under him for other reasons who showed evidence 
of past Trachoma. 

Through the kindness of Deputy-Surgeon General Keogh 
and Major McCulIock 1 am able to conclude this account 
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of ophthalmia in the British army by giving a return of 
the numher of admissions for Trachoma from 1896 to 1902, 
and the names of the stations at which they occurred : 

18<tf). Madras, 1; Mandulay, 2; Rangoon, 1; Kiimklet. 1; Fysubad, 1; 
Wellington, 4. Total. 10. 

1897. Kamptoe, 1 ; Meerut, 1 , Poona, 1 ; RtiDgnon, 1. Total, 4. 

1898. Fatahgarh, 1 ; Fyzabaa, 1 ; Madras, 1 ; Meerut, 2 ; Mhow, 

Peshawur, 1 ; Shwebo, 1 ; Solon, I ; Ambulla, 1. Total, 10. 

1899. Fort Allahabad, I ; fiiirnvckpore, 1 ; Mliow, 2 ; Nowshera, 

S«cunderabtut, 1; Sabatha, 1. Total, 8. 

1900. Barrackpore, 1; Kirkee, 2; Landour, 1; Mhow, 3; Nowshera, 

Sabatha, 1. Total. 9. 

1901. Agra, 1 ; Mhow, 1 ; Maoothir, I. Total, 3. 

1902. Xo admissioos were reported. 

It will he seen that during the last seven years all the 
recorded cases have occurred in foreign stations, mostly in 
India. This extermioatioa of the disease in the army is 
attributed by the authorities to every soldier having his 
own towel, the unlimited supply of water, and the better 
Tentilation of the barracks, cubic space being carefully 
attended to. 

The satisfactory way in which the British army has 
managed to free itself from this disease encourages the hope 
that it may, by degrees, also be exterminated from the 
civil population of Great Britain. 

Some parts of the country are already practically free 
from it, cases of Trachoma being a rarity in the eye clinics 
in those districts, and only met with in people who have 
strayed from other parts where they contracted the 
atfection. 

Thus, Dr. Usher, of Aberdeen, informs me that during 
the last three years there has only been one case of 
Trachoma at the Royal Infirmary out of 1,077 ophthalmic 
out-patients. 

Dr. A. M. W. Sutherland examined 400 school children 
for a Physical Training Commission of the Scotch Educa- 
tion Board, and did not meet with a single case of Trachoma 
among them. 
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In Ipsmch and the neighbourhood the disease is prac- 
tically unknown. Dr. W. W. Sinclair says that since the 
opening of an eye department at the East Suffolk and 
Ipswich Hospital in 1896, there have beeu 7,397 out- 
patients, and amongst these only two cases of Trachoma, 
both of which came from London. 

At Nottingham, Mr. E. C. Kingdon writes : " Trachoma 
is practically an unknown disease. The few cases that are 
seen at the Infirmary are chiefly from other towns, Leeds, 
Bradford," etc. He looked through his cases for the past 
three years and found the diagnosis of Trachoma in 15 out 
of 7,000— 0-21 per cent. 

Mr. H. V. McKenzie, at Torquay, during the last six 
years, has had 19 cases of Trachoma at the Torbay Hospital 
out of 3,680 ophthalmic patients — Ool per cent. He 
says that when he first went to Torquay he was told that 
Trachoma was unknown there ; he felt very sceptical in 
the matter, and in all the 19 cases he has seen has made 
careful inquiry and found that every one has been imported 
from elsewhere. 

In some towns there has been a slow but steady decrease 
in the proportion of Trachoma cases to patients with other 
eye affections. Thus Dr. McGillivray sends me the 
following figures for the last 10 years from the Dundee Eye 
Institution : 
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20 1-27 

38 1-57 

32 112 

46 1'61 

24 0-82 

20 0-66 

22 0-71 

18 0-59 

30 0-56 

16 0-48 



In the following table will be found compared the 
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proportion of Trachoma cases to other patients at different ^^H 
times in various eye hospitals in the country : ^^H 
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The writer is much indebted to those named 
second column for kindly supplying him with the : 
Some figures quoted from Stephenson's Epidemic 
thalmia have been introduced for comparison. 

In each town, with the exception of Sheffield, 

crease in the percentage of Trachoma cases is sht 
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there may be several fallacies in connection with them. 
All surgeons are not agreed aa to what symptoms axe 
requisite to warrant the diagnosis of Trachoma, and in some 
institutions the diagnosis has been made by different 
members of the staff ; the figures have been dniwn up from 
out-patient records in many cases at different times by 
different compilers ; of late years there has been more differ- 
entiation between Follicular Conjunctivitis and Trachoma 
than formerly ; at most eye clinics the number of cases 
applying for correction of errors of refraction hare 
increased. 

As to the amount of Trachoma in London, the writer knows 
of no reliable statistics available which afford any indication 
of its increase or decrease of recent years. From his own 
patients at the Royal London Ophthalmic Hospital he has 
been able to draw up the following estimate of the proper^ 
tion of cases which have come under his care there during 
the last four years. 

It should be remarked, however, that a large number 
of the patients with Trachoma met with in London are 
Jews, who mostly attend at the hospital on Saturdays. 
The figures from the writer's clinic, therefore, under- 
estimate the proportion of Trachoma cases coming 1 
hospital, as he attends only on Mondays and Thursday! 
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In some parts of London Trachoma is much commoa 
than in others, and more cases are seen at the hospitals 
situated in the East End than at those in other districts. 

A large amount of the Trachoma in London has, for 
many years, been generated in its pauper schools. The first 
of these schools was opened in 1849, the last in 1887, 
but most of them in 1853 and 1854. Almost from their 
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commencement ophthalmia has been prevalent amongst their 
inmates, though varying in amount at different times. 

From 1856 onwards the advice of different ophthalmic 
surgeons has been sought as to the best methods of dealing 
with the disease. 

In 1870 Mr. George Critchett was asked to visit the 
North Surrey School at Anerley. In his report ' he stated 
that he " found a large proportion of mild ophthalmia, 
which in most cases did not render the patients incapable 
of following the usual educational course, and he advised 
the establishment of a ward or separate school, where all 
such cases might be kept for an indefinite time imtil it was 
quite certain that they would not relapse, where they might 
be under such special hygienic and medical treatment 
as seemed necessary, where their instruction and education 
should go on as if they were in the body of the school, and 
where, by prolonged isolation, they might be prevented 
from acting as sources of contagion to the healthy children 
in the school." 

Action was not taken on this advice until 1873, when it 
was tried in an experimental way. All the children in the 
Anerley School who showed the slightest sign of past or 
present ophthalmia, numbering about 400, were removed to 
a separate branch establishment, an unoccupied workhouse 
at Bow, which was kept going as a combined infirmary and 
school, with a liberal and efficient staff of teachers, nurses, 
and other officers for a period of twelve months, Mr. 
Nettleship acting as resident medical superintendent. 

The result was eminently successful, and proved that Mr. 
Critchett's suggestion was a practical one. Mr. Nettleship 
found, however, that in many cases the isolation and 
treatment required to be kept up for a much longer period 
than a year before the cases could be considered free from 
the liability to relapse, or sufficiently cured to be fit again 
to mix with healthy children. 

' Nrltlrihip, Edward, Report orj Ophtlialtiita in the Metropolitau Pauper 
Schools, 187^. 
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In 1874 Mr. Nettleship, at the request of the IJocal 
GoTemment Board, made an Lnapection of the eyes of all 
the children in the Metropolitan Poor Law Schools, 8,798 in 
number ; of these he estimated that 1,300, or 16 per cent., 
had various degrees of active ophthalmic disease, and stated : 
" There can be no doubt that the best of all ways for getting 
rid of the present dead weight of actual ophthalmia and of 
cases with had granular lids would be to separate them from 
all the other children and to keep them separate for an 
indefinite time, until it was quite certain that all tendency 
to relapse had ceased." 

This policy of isolating cases of ophthalmia was adopted 
for a time in connection with one or two other schools. 
The lirst well-organised attempt to put Messrs. Critchett 
and Nettleship's recommendation into practice was, how- 
ever, at Hanwell. 

The Central London District School there had hardly 
ever been free from ophthalmia since it was first opened, 
and had had several severe outbreaks. In 1888 the con- 
dition of things at the school attracted considerable public 
attention, and, after consultation with Mr. Nettleship, 
the Managers decided to erect an isolation school to 
accommodate about 400 children. This was done at the 
cost of £30,000, the building being opened the following 
year, and Mr. Sydney Stephenson appointed Ophthalmic 
Surgeon to the school. As the result of its establishment 
he wrote in 1896 to the following effect ' : "In 1889 the 
proportion of inmates at the Hanwell School atfected with 
ophthalmia was about 33 per cent. In June, 1893, the pro- 
portion of ophthalmic patients sank to 7 per cent, of the 
school population, while two years later it stood at "5 per 
cent." 

The success of the Hanwell School naturally made it 
desirable that similar means of isolation should be provided 
for the children with ophthalmia in other Poor Law 
Schools. 

' SltphrHton, .'iydnry. Epidemic Opbtbalmia, ISilS. 



In 1893, tlie number of patitmts in the Hanwell I 
Ophthalmic School having dwindled down to 101, the 1 
Managers, at the request of the Local Government Board, 
agreed to receive patients from other metropolitan unions, 
parishes, and school districts into it, so far as its accommo- | 
dation would permit. 

In 1897 the Local Grovernment Board issued an order 
imposing on the Metropolitan Asylums Board (who had 
signified their willingness to undertake the work), amongst 
other duties, that of providing accommodation for children , 
sutfei-ing from ophthalmia or other contagious diseases of I 
the eye in the Poor Law Schools of the metropolis. 

In the same year was puhlished a Report,' made at the 
request of the Local GJovernment Board, by Mr. Stephenson, f 
on the ophthalmic state of the Poor Law children, 13,047 | 
in all. 

The following table which he constructed, comparing 1 
his results with those of Mr. Nettleahip in 1874, shows I 
the satisfactory decrease in the amount of Trachoma which j 
taken place in twenty-two years : 



f 



1874 189B. 

ToUlseen 8,798 ... 13,074 

Discharge ... .,, ... ... 11'90 per cent. 4-06 per cent 

Trachoma or " bad graaular lida " 42'0O „ „ 4'91 „ „ 

Ophthalmic corneal change ... 9*10,, „ 1 '2H „ „ 

The Metropolitan Asylums Board at first proposed to 
take over the Hanwell Ophthalmic School and to establish 
two others. The Managers at Hanwell, however, requiring 
their school for other purposes, it was ultimately decided 
to erect two schools to accommodate 360 children each. 
Suitable sites for these were obtained at Swanley, in Kent, j 
and at Brentwood, in Essex. 

The White Oak School at Swanley was opened for I 
patients in March, 1903, and the High Wood School at i 
Brentwood is now ready for occupation. The writer has 

' Surplieiunn, Sydney, RcpurL ou the UphtUaliuic State of Poor Law Children | 
ID the Metropolis, 1887. 
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been appointed visiting ophthalmic surgeon to the two 
schools. 

The arrangement of each school is easentially the same. 
The site at Swanley, comprising 19 acres, was purchased at 
a cost of £5,050, and the buildings were erected for the 
sum of £112,324. 

At the entrance is the gate-porter's lodge and the 
receiving block, with an ophthalmoscope room, laboratory, 
and dispensary. There are 30 cottages for children arranged 
in 15 paii-s, and in 5 groups of 3 pairs. Each cottf^ 
accommodates 12 children and a house-mother. In con- 
nection with each of the 5 groups is a small staff block, 
containing a room for the medical treatment of the 72 
children in the group, and quarters for a charge nurse 
who carries out this treatment, a cook-general, and a general 
servant. The heavier part of the cooking for the group ia 
done in this block. 

There is also a central administration block ; a jiinior 
and a senior school, the latter containing a medical room, 
in which the children are inspected by the ophthalmic 
surgeon ; a laundry ; an infirmary ; and an isolation 
cottage. 

Arrangements have been made for all the washing and 
bathing of the children to be done under running water, 
spray taps and spray baths having been provided in all the 
lavatories in all the cottages. Around the walls of the 
lavatories numbered pegs have been fixed, so that each 
child's towel can be reserved for its exclusive use. Tow, 
which is destroyed after once being used, is employed in 
the place of any flannels or sponges. 

One of the results of the establishment of the Hanwell 
Ophthalmic School was to afford very strong evidence as 
to the improbability of ophthalmia being an air-home 
disease. Thus Mr. Stephenson writes ' in 1896 : " The 
institution has been occupied for nearly five years, yet not 
a single nurse out of the sixty-five who have worked in j 

' StfphfMvn. Sydney. Epideiuic Ophthalmia, 188S. 
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wards has contracted the disorder. Moreover, none of the I 
sixteen teachers have been infected, notwithstanding the 
fact that they necessarily come into contact with patients. 
Further, none of the wardmaids or other servants have 
been attacked. Had ophthalmia been capable of trans- 
mission through the air, it must surely, according to the I 
law of averages, have affected many of these exposed 
individuals. The fact is significant, too, that all preventive 
measures have been based on the theory that contagious 
eye maladies are spread by the direct or indirect conveyance 
of specific discharges from eye to eye." 

This eminently satisfactory statement might possibly 
be taken as an argument against the contagious nature of i 
Trachoma. It is well, therefore, to mention that during the I 
first year that the White Oak Ophthalmia School at Swaniey 
was open, two of the attendants contracted Trachoma, a 
house-mother and an assistant nurse. In one case there 
was a liistory of some water having splashed into the 
woman's eye while she was engaged in washing a child 
who had Trachoma, and it was from that time that the 
onset of the afl'ection dated. 

The mode of onset of the disease in these two cases is of 
interest, as they were seen from the very commencement. 
In both the symptoms at first resembled those of an acute 
muco-purulent ophthalmia. There was swelling and redness 
of both ocular and palpebral conjunctiva, some papillary , 
enlargement of the latter, and muco-purulent discharge. 
The symptoms, however, did not yield to treatment in the 
satisfactory way which is usual in that affection, and when ' 
the congestion of the palpebral conjunctiva had somewhat 
subsided, the typical lymphoid follicles of Trachoma became 
apparent. In one case the affection has remained con- 
fined to one eye, in the other both eyes ultimately became 
involved. , 

The X-ray treatment of Trachoma, first suggested and 
practised by Mr. Stephen Mayou, has been given an. 
extensive trial at the White Oak School, Swaniey. 
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It has been employed in about forty cases, without any 
other treatment beyond the use of some simple lotion to 
wash away discharge, in association either before or after 
with the use of caustics, and subsequent to the operation 
of expression, 

Mr. Mayou claims as advantages of the treatment 
that: 

(i) It is free from pain ; 

(ii) there is considerably less deformity of the lids 
afterwards ; 

(iii) the pannus clears more thoroughly ; 

(iv) the period of treatment is shortened. 

The experience of this treatment at White Oak School 
tends to substantiate these claims. The employment of it, 
however, requires to be carried out with much care and 
discretion, and to obtain thoroughly satisfactory results 
it is necessary to be able to retain the patient under 
regular observation for a long time. 

At White Oak School all the exposures to X rays have 
been made by Mr. P. A. C. Tyrrell, the assistant medical 
Officer, and the results accurately noted by him. 

The patients have been seated with the afiFected eye 
12 inches distant from the Crookes' tube and the upper lids 
held everted by a Reid's clamp. The cornea, unless affected 
with pannus, has been kept covered by allowing the eye to 
roll up or by sliding the lids over it. 

The average strength of the current employed has been 
10 volts. The length of the exposures has varied from three 
to five minutes, and in nearly all instances they hare 
been administered daily for the first week. 

The rapidity with whicli a reaction has come on and its 
amount have varied considerably in different cases. In some 
cases aftor a week's exposures there has been a decided 
increase in the amount of conjunctival injection and 
secretion ; in others, an equal amount of reaction has not 
been produced until after a much more prolonged ust 
the ravs. 
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^f As a rule, after the exposures have been made daily for 
one week, they have been employed alternate days for the 
following week, and after that discontinued for a time until 
the amount and character of the resulting reaction becomes 
manifest. i 

In one case, proceeding in this cautious way, in the I 
course of nine months 70 exposures have been made, with 
the result that much papillary hypertrophy has disappeared, 
and large lymphoid follicles have gradually decreased in 
size and number, though a few still remain. . 

Another case had much follicular and papillary enlarge- ] 
ment all over the palpebral conjunctiva, together with ] 
pannus over the upper two-thirds of each cornea. Vision 
was reduced to ^ in the right eye and ^ in the left. 
Twelve exposures of three minutes each were made, and 
at the end of seven weeks the pannus had disappeared, i 
vision then being equal to ^ in the right eye and -^ I 
in the left. The condition of the conjunctiva continued 
steadily to improve, and at the end of six months the 
case was discharged cured. 

After a decided reaction has once been produced and has 
subsided, a fresh reaction is very easily reproduced. 

Applications of caustics after a reaction has once been 
excited by X rays tend to produce a greater reaction than- 
their use under other circumstances would do. 

If a case has been treated for some time with copper ] 
sulphate, and is then exposed to X rays, reaction is more 
readily excited than where no caustic applications have 
been previously applied. 

Some of the best results have been effected when the \ 
lymphoid follicles have been Hrst expressed with forceps 
and exposures to X rays commenced a week later. 

In several cases marked and rapid improvement in the 
pannus has been produced by the X rays, the blood-vessels 
disappearing and the cornea clearing in a most satisfactory 

^Hln some cases an increase of inflammatory sj'mptoms 
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occurs, and it is doubtful whether they are due to a natural 
exacerbation of the disease or to reaction from treatment. 
In such cases it is difficult to determine whether it would 
be better to continue or suspend the treatment. 

About six cases have been treated with radium. A tube 
of radium bromide has been held over the everted eyelids 
for five or seven minutes daily. This has had to be con- 
tinued for from three to ten weeks before any reaction 
was produced. If the exposures to the radium could be 
made for half an hour at a time, treatment with it would 
probably prove more efficacious. It would, however, 
be tedious to both patient and nurse to hold a tube over the 
everted lids for so long a time. 

The considerable diminution in the amount of ophthal- 
mia in the Poor Law schools, which is shown by the 
comparison of Mr. Nettleship's Report with that of Mr. 
Stephenson, is due not only to the establishment of the 
Hanwell Isolation School, but also to a general improve- 
ment of the structure and arrangements of the Poor Law 
schools themselves. Though much has been done in 
this direction, it is evident from Mr. Stephenson's Report ' 
that there is still much which remains to be effected. Thus 
he says : " It is a striking fact that of the schools found 
in a bad ophthalmic state by Mr. Nettleship twenty-two 
years ago, some still occupy that undesirable position. 
Between then and now there is, however, one great dif- 
ference^ namely, that the absolutely bad condition of 1874 
has been converted into the relatively bad condition of 1896. 
Among district schools, Sutton Wiis formerly the worst, 
and, all things considered, it is so still. Among separate 
schools, the worst are Mitcham and Edmonton, the first 
and fourth respectively upon Mr. Nettleship's black list." 

Mr. Nettleship pointed out^ the ill-effects in the ophthal- 
mic state of Poor Law schools arising from bad ventilation, 

' Sl^Jiemon, iSydney, Report on the Ophth&lmk State of Poor Law Children 
in the Metro^iolig, 1897. 

' Krtllethip, Edvrard, Koport on Ophthalmia in the Metroijolitan Pauper 
Schools, 1S75. 
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■crowding, deficient and defective prorision for exercise 
in the open air, the mixing of infants suffering from 
ophthalmia with other children, the want of cleanliness in 
the children's clothes, especially those of the small boys, 
the use of the same water in washing, the indiscriminate 
use of towels, improper feeding, and the want of proper 
superintendence due to the unduly large size of some of 
the schools. 

He advocated the need of adequate cubic space, pro- 
bation wards, proper means of isolation for those affected, 
alterations in connection with warming, ventilation, and 
laundries, the jet system of washing, numbered towels, or 
the daily supply of clean unnumbered towels, increase 
in the number of staff and attendants, especially for the 
infants, grass fields for play-grounds, and changes in dietary. 
Mr. Stephenson summarised the recommendations in his 
Report ' under the two headings, preventive and curative. 
He says: "The prevention of ophthalmia demands the 
improvement from a hygienic point of view of existing 
Speaking generally, this may be done — 
*(1) By breaking up large barrack -line buildings into 
small detached blocks, and thus reducing the 
numbers housed beneath a common roof. 
[f^* (2) By increasing the allowance of floor and cubic 
space, and paying attention to the ventilation 
both of sleeping and living-rooms. 
" {3} By taking care that towels are kept separate, and 
by carrying out the personal ablutions of the 
children at jets of running water. 
' (4) By increasing the facilities for outdoor games and 
recreations. 
t' (5) By improving the clothing and diet of the 

inmates." 

He also advocated the provision of small special 
observation wards, efficient means for disinfection, skilled 
official inspection of all schools at short intervals, the 

' StephtTUon, Sydney, loc cit. 
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training of medical officers of schools in the recognition of 
the various forms of ophthalmia, and the keeping of medical 
records as to the condition of every child received at a Pow 
liaw school. 

As a curative measure, he advocated a properly OOB- 
structed and equipped isolation hospital school, of tlie 
requirements of which he gave au excellent and detailed 
description. 

From the foregoing, it will be seen that two of the chief 
sources of Trachoma in this country, the army and the Poor 
Law schools, have heen and are being dealt with so aa to 
produce a great decrease in the amount of the disease. 
It now becomes necessary to refer to a source which is 
tending to its increase — -viz. the importation of aliens into 
this country from districts where the disease is endemic. 

These alien immigrants come mostly from Poland, Pin- 
land, Russia, and Armenia, and a considerable nunaber of 
them are affected with Trachoma. When they starts the 
ultimate goal of most of them is the United States of 
America, and the majority of them pass tlirough England 
en route. 

The amount of immigration to the United States it 
steadily increasing ; ^ thus in 1889, the number of alien 
immigrants entering the States was 311,715 ; in 1900, 
418,572 ; in 1901, 187,918. The number of aliens arriving 
at ports of the United Kingdom and described as en rouU 
to places out of the United Kingdom during the first five 
months of this year (1901) was 38,983. 

In 1897 the Treasury Department at Washington, 
which is directly responsible for the enforcement of the 
immigration laws into the States, declared Trachoma to be 
a " dangerous contagious disease," thus putting immigrants 
affected with it into a class of aliens expressly prohibited 
from entering the country. 

All immigrant aliens arriving at the American ports 

' Davii, Dr. A. A., The PoHt-Oraduale, May 1808. Tbe InBueno 
baa on the Spread uid Increase of Trachoma in tbe United States. 
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have, since 1889, had their eyes inspected by the medical 
officers of the Marine Hospital Service, and if found to have 
Trachoma, they have heen sent back to their port of embarca- 
tion at the expense of the shipping company which brought 
them. Cases of doubtful Trachoma are put into the hospital 
and retained there, perhaps for three weets, before a 
decision is arrived at as to the nature of the affection. 

In the first year, 1889,' in which these regulations were 
in force, 300 cases of Trachoma were excluded, a ratio of 
1 in 1,000 immigrants. In the second year, 1900, there 
were also about 300 cases of Trachoma, but the number of 
immigrants having increased, the ratio was 1 in 1,500. In 
the third year, 1901, there "were 200 suffering from 
Trachoma, a ratio of 1 in 2,100. 

From these figures it is evident that the shipping 
companies soon became aware of the necessity of instituting 
an examination of immigrants' eyes before embarking them 
for the States. The result is that many alien immigrants 
afflicted with Trachoma, on amving in England, find they 
can get no further, and numbers of these poor people now 
apply at our eye hospitals to be cured of the disease, in 
order to enable them to continue their journey. This 
accounts for the large increase in the proportion of 
Trachoma cases amongst my patients at the Royal London 
Ophthalmic Hospital in 1903, as shown by the figures 
given on page xxiv. 

The shipping companies are naturally getting very 
cautious about taking any immigrant who has any discharge 
fttim the eyes, for they do not know what may not be called 
Trachoma on arrival at the American ports. The writer 
has known them to refuse to take those suffering from 
conj unctival affections of quite a simple character and 
nothing like Trachoma, also a patient who had discharge 
from the eye, the result of a lacrymal obstruction. 

In the first three years quite 900 cases of Trachoma were 
i from the United States, though not all to this 
' Davit, Dr. A. A-, loc cit 
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country. If, however, to these are added all those aliens 
whom the shipping compaaies refused to transmit, it will 
he seen that it means the accumulation of a large number 
of fresh cases of Trachoma here — consequently, a large 
increase in the numher of possible sources of contagion. 

The subject received some attention from the recent 
Commission on Alien Immigration, who made in their Heport 
the following incomplete statement on the matter : " It 
also seems that in consequence of the poor living re- 
sulting from poverty there are cases of children amongst 
the immigrants on arrival suffering from a disease called 
' granular ophthalmia.' This disease, under certain 
conditions, is contagious. It, however, appeared that the 
disease, which is found in the ranks of poor children gener- 
ally, did not exist to an exceptional extent amongst the 
alien children, and no instance was alleged of the disease 
being communicated by them to others. At the same time, 
the desirability of permitting people suffering from this 
contagious disease into the country has to be considered." 

In the Aliens Immigration Bill brought before ParUa- 
ment this year provision was made for the inspecting 
officera to prohibit the landing of passengers suffering 
from " any infectious or loathsome diseases," the in- 
specting officers being required to act in accordance with 
any general instructions given them by the Secretary of 
State or by the Local Government Board. 

If this Bill, which was withdrawn, had become law, it 
would have been possible for the Local Government Board 
to schedule Trachoma as an infectious and loathsome 
disease, and so secure the country against the importation 
into it of these sources of contagion. 

In consideruig the way in which those affected with 
Trachoma enter Great Britain, it must be mentioned that 
not only do they come from the Continent, but that many 
migrate here from Ireland. 

As has been already stated, a form of ophthalmia, which 
was probably Trachoma, was very prevalent amongst the 
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peasantry of Ireland during the eighteenth century. The 
Irish regiments suffered very severely from it subsequently 
to the Egyptian campaign at the beginning of the nine- 
teenth century, and on being discharged to their homes 
spread the disease in their country. 

In 1841 most of the workhouses were first established 
in Ireland, and they soon formed centres for the increase 
and dissemination of ophthalmia. After the severe famine 
in 1847-8 these workhouses became overcrowded with 
inmates ; their sanitary appliances and ariungements for 
ablution were of the most elementary and defective cha- 
racter.' Consequently in 1849-50 a severe epidemic of 
ophthalmia occurred in them. 

" By a return obtained from all the Unions in Ireland 
it appears that in the former year (1849), out of 934,284 
persons admitted into and relieved in the workhouse, no 
less than 13,812 were medically treated for inflammatory 
disease of the eyes ; and in the year 1850 no less than 27,200 
were similarly attacked out of 805,702 admitted into the 
workhouse." * 

In his examination of the children in the Poor Law 
schools of London in 1874 Mr. Nettleship was impressed 
with the large number of those of the Irish race afflicted 
with granular ophthalmia, and expressed himself as strongly 
of opinion that they were predisposed to the affection. 

Prom the eye hospitals in several parts of England 
the writer has heanl that many of the cases of Trachoma 
met with are in Irish immigrants who contracted the 
disease in their own country. 

The great prevalence of Trachoma in New York is 
largely attributable to the number of Irish who have 
settled in that city. 

The frequency with which tlie disease is met with in 
Ireland at the present day is shown by the figures given 

' WUde, W. R., I^ndon Journal of Medicine, Vol. III. 18.11. On the Epidemic 
Ofihtliiilinia which haa prevailed \a the Workbouees and Schools of the Ttpperary 
and Athlone Unioiu. 

' WiUiwiu, Johii, The Opbthahnia of Ireland, 1B67. 



in the table on page xxiii. The highest proportion of 
Trachoma cases to other eye patients, there quoted, during 
recent years in Great Britain is 0*7 per cent., whilst in 
Dublin it is 2'8 per cent. 

It is difficult to prove that the asserted racial predis- 
position may not in part account for this prevalence of 
the disease. It is, however, important to recognise that 
poverty and bad local government, resulting in over- 
crowding, defective sanitation, and dirty living, have been 
most potent factors in favouring its spread. 

If Trachoma is to be stamped out in Great Britain, 
strenuous measures will have to be taken to check 
spread in the sister isle. 
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If we turn now from Trachoma, as met with in 
country, and consider it from an Imperial standpoint, we 
are confronted with problems of almost overwhelming 
magnitude. 

For twenty-one years we have had control of the 
government of Egypt, a country in parts of which it is 
stated to be quite the exception to find a native who, when 
the lids are everted, does not show signs of either past or 
active Trachoma.' 

As Dr. Boldt has pointed out, there are good reasons 
for believing that the inhabitants of Egypt were not always 
afflicted with this disease to the enormous extent which 
they are to-day. Apparently it was on the decline of the 
ancient civilisation, and the consequent degeneration of 
the people, that the affection assumed its pandemic 
character. With the improved state of government 
which England has introduced, and the general advance 
in the well-being of the fellaheen, some cessation of 
the prevalence of the disease should be expected. To 
produce any appreciable eflFect will, however, require pro- 
longed and persistent effort, and the Titanic forces of 

' MM. Morax and Latah, Clinical Inveatigations on the Etiology of 
Trachoma in Egypt. Annates d'OcuUstique, November 1901. 
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ingrained habits ignorance, and superstition will have to be 
encountered. 

It is a significant fact that in all Mohammedan countries 
Trachoma is endemic. The records available do not enable 
us definitely to determine whether the Arab followers of 
Mohammed, besides their faith, implanted this disease 
on the inhabitants of the countries they conquered. 
There can be no doubt, however, that some of the customs 
of the followers of the Prophet are most favourable to its 
dissemination. 

Thus the long pilgrimages to holy shrines, such as 
Mecca and Kerbela, with the overcrowding in pilgrim 
vessels and filthy caravanserai which they entail, are 
eminently calculated to spread infection. 

In fi-ont of all mosques are placed tanks containing 
water, usually of the foulest description, in which the faith- 
ful make their ablutions before entering the sacred precincts. 
It seems highly probable that the water in these tanks 
may serve to transmit material of a contagious character. 
The methods in the East, moreover, which pertain to 
cleanliness frequently serve only to add an additional risk j 
of infection. Dr. G. H. Paschayan,^ of Tauris, some years 1 
ago %vrote a graphic description of the Persian hammam, 
the main features of which the writer can corroborate from 
his own observations. It consists of a large bathing tank, 
which is filled up as may be necessary from a cistern 
of heated water, the water reaching up to the bathers' 
shoulders. In this bath all sorts of people disport themselves, 
the water becoming thick with the filth from the skins of I 
the numerous individuals who use it, a sediment also of 
considerable thickness accumulating at the bottom of the 
tank. A thorough cleansing of the bath, according to 
Dr. Paschayan, takes place only once in six months, 
^k The risk of disease being conveyed by this highly 
^Bntaminatod water does not seem to occur to the bathers. 

^^^B* Ptuchaynn, Dr. <J. II., Archives urientalea de M^iciDe et de Chirur^e, 
^^n 1000. 
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It is interesting, however, to note that though separate 
times are set apart for the use of the bath by the men and 
women, when in the seclusion of the antlerun a young 
girl or widow happens to become pregnant, a convenient 
explanation is afforded by the fact that she has bathed in 
the same water which had been previously used by the men. 

A quotation here from Vambdry's Life and Adventures 
will not be out of place as giving an idea of Eastern 
cleanliness. Speaking of the Persians, he says, " My 
faith in their cleanliness, of which they were so fond 
of boasting, very soon received a rude shock in witnessing 
the following scene. In the centre of the yard of the 
caravanserai, as everywhere else, is placed a basin full of 
water, originally intended for the performance of ritual 
lavations ; but, as I was watching their proceedings at the 
basin, I saw that whilst at one side of the reservoir some 
were washing their dirty things, others placing half-tanned 
skins into the same water for soaking, and a third was 
cleansing his baby, there were standing men on the opposite 
side of the basin gravely performing their religious washings 
with the identical water, and one of them, who must have 
been very thirsty indeed, crouched down and eagerly drank 
of the dark green fluid." Vamb^ry could not repress a 
manifestation of loathing at the sight. A Persian, standing 
near, immediately confronted him and reproved him for 
his ignorance, asking him if he did not know that, ac- 
cording to the Sheriat (the holy law), a quantity of water 
in excess of a hundred and twenty pints could not become 
soiled or unclean. 

A favourite method of beautification throughout the 
East is the blackening of the eyelashes with kohl (black 
antimony). This is applied with a feather, and as often 
one feather is used for the whole family, another very 
likely source of infection is created. 

Probably, in a country such as Egypt, one of the most 
frequent ways by which infection is carried is by the 
fingers. I cannot do better than quote what Mr. Kenneth 
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Scott,' who had an extensive experience of ophthalmic 
practice in Cairo, has written on this matter. He says 
that " infection can be traced almost invariably to direct 
manual contact ; finger-tips and thumbs are the ordinary 
means amongst the lower Egyptian classes of removing 
surplus discharge from the eyes, and the subsequent 
handling of articles used in daily work readily transmits 
this in some form to the hands of others, whence it can 
be unconsciously introduced to the eye by the not unusual 
vigorous rubbing of the palpebral fissure." 

Speaking of the possible risk of infection being carried 
by flies, Mr. Scott says : " Flies are ever attracted by a 
gleaming sticky surface, especially if it is also an odorous 
one; and as it is the custom never to wash the native 
babies until two years after their birth, the flies naturally 
swarm about the faces of these infants, drawn there 
simply by the glutinous discharge about the eyes and 
the smell of other filth. Although flies, alighting on 
infective matter, are capable of carrying it to some other 
suitable nidus, they seldom, if ever, enter the conjunctival 
sac of normal eyes." 

The influence which climatic conditions in Egypt have 
in the development of Trachoma has been the subject of 
much debate. Thus, in the most recent writings, whilst 
Morax and Lakah,^ from a study of the disease in 
Alexandria, arrived at the conclusion that climatic 
conditions and race exerted no influence. Dr. Alfred 
Osborne,' who has had five years' experience at a large 
polyclinic in the same town, says that the increase in eye 
diseases in the hot summer months, from April to August 
or September, follows a curve approximately like that of 
all the plagues of Egypt — light, heat, dust, the overflow 
of the Nile, and flies. 

That the climatic conditions alone are not sufficient to 



' Srotl, Krmittli, Eye Disease in Egyiit. I^ttncet, Vol. II. 1900, p. 5S8, 
' MM. Moraj: and Liiiah, loc, cit 

' Oiborrtf, Dr., Alfred. On the Kelation of Epidemic Conjunetivitib ii 
to Climatic Conditions. Archiv for Augeiiheilk. Vul. XLIV. Na 2. 
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produce the disease is shown by the immunity enjoyi 
the large European population who observe ordinary clffl 
precautions. 

Where there is so much to be done in connection with 
ophthalmia as in Egypt, it becomes difScult to know in what 
direction to start. 

Through the generosity of Sir Ernest Cassel a start has, 
however, been made. At the beginning of 1903 he placed 
at the disposal of the Egyptian Glovernment a sum of 
£40,000,' to be used for the benefit of sufferers from 
diseases of the eye in their country, a special object to 
be kept in view being the training of native medical men 
in the diagnosis and treatment of such diseases according 
to modem methods. The Egyptian Sanitary Department 
decided to establish a travelling ophtlmlraic hospital, such 
hospitals having been originated ten years ago in BussiA 
and proved very successful. 

An experimental encampment has been established at 
Menuuf, a town of 23,000 people, about half-way between 
Cairo and Alexandria, Mr. JlcCallan, late Senior House 
Surgeon at the Royal London Ophthalmic Hospital, being 
appointed surgeon -in-cbarge. He is assisted by an 
Egyptian medical man and several native servants who 
arc being trained as sick-orderlies. During the first three 
months 6,157 patients have been treated and 615 opera- 
tions performed, 500 of these being extra-ocular, moetly 
on the eyelids for trichiasis. 

Mr. McCallan, with a desire to go to the source of 
the mischief, inspected a private school at Menouf, the 
particulars concerning which it will be interesting to 
(|uote. The school was for boys aged from six to sixteen 
years. He found 133 day-pupils, and only 9 of them 
with normal eyes. Nine children required operation for 
trichiasis or iridectomy, 8 wanted the lids scraped, 35 
were in an infective condition of Trachoma, and no less 
than 93 of 133 needed eye treatment of various kinds. 
I Ijincet, April 30th, 1904. 
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^^pSome prophylactic measures against Trachoma are J 
apparently heing taken in the Government Schools, but J 
in the private schools nothing is yet being done in tWa I 
direction. i 

Perhaps one of the most hopeful measures which has I 
yet been taken is the introduction of a sanitary primer for I 
use in the primary schools of the Egyptian Government. 1 

In India the amount of Trachoma varies considerably 
in different parts. From conversation with medical 
missionaries and officers of the Indian Medical Service 
and Royal Army Medical Corps the writer has ascertained , 
that in the interior, where there is abundant vegetation, I 
very little Trachoma is met with ; but that where it is hot, j 
dry, and dusty, and in the large seaport towns, the disease \ 
is exceedingly prevalent. I 

Mr. E. A. Gait, in the Census Report of India for 1901, 
writes : " The prevalence of blindness is to a great extent 
determined by climate. It is most frequent in a hot and 
dry climate, where the glare and dust are highly prejudicial 
to the eyesight, and is comparatively rare in a cool or damp 
country, where a profusion of green vegetation rests the 
eye, and where there is a comparative absence of dust." 
He goes on to show that, in accordance with these con- I 
siderations, blindness is most common in dry, hot Patna j 
and Shahabad, less common in the Chota Nagpur plateau, 1 
and then follow, fongo intercallo, Orissa, Central and I 
Eastern Bengal. Though possibly this variable distribution I 
in the amount of blindness may he in part duo to a dry, 1 
glaring district, predisposing to cataract, it is most likely 
chiefly due to the greater prevalence of conjunctival 
affections, and especially Trachoma, in those districts. 

In a Review of the Ophthalmic Hospital, Madras, from 
April Ist. 1881, to December 31st, 1891, Lieut.-Colonel 
E. F. Drake- Brockman, the then Superintendent, speaking 
of granular ophthalmia, says, "This disease continues to j 
bo very prevalent among all classes, especially among the 
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Hindus. So long as the insanitary conditions under 
these classes live remain unchanged, little can be done in 
trying to check the spread of the disease. Neoplastic 
follicular bodies developed in the sidjconjunctival con- 
nective tissue in the eyes of one or two members of a large 
family, occupying a building unsuitable as to its surround- 
ings and uiadeqiiate as to its cubic contents, are certain 
to be communicated to others who are brought into contact 
with those affected. I am not exaggerating the case 
when I state there is hardly a Hindu child in whom, if 
diligent search is made, these neoplastic bodies may not 
be found." 

Tlien, after stating that segregation and early remedial 
measures are absolutely necessary to keep the spread of 
the disease in check, be says that it contributes a iarge 
quota to the causes of extreme defective vision and blind- 
ness in the adult population. The figures which he gives 
seem to show that there has been an increase in the amount 
of the disease during the period dealt with. 

Thus, dividing it into two portions — that during which 
the old Eye Infirmary was in use from April Ist, 1881, to 
March, 1886, and that during which the New Ophthalmic 
Hospital has been opened from April 1st, 1886, to 
December 31st, 1891 — we find in the former period the total 
number of out-patients was 21,040; the total number of 
disea-ses of the conjunctiva amongst these, 6,663 (31'1 per 
cent.) ; and the number of granular and chronic ophthalmia 
cases, 2,275 (10'81 percent.). In the latter the total number 
of out-patients was 31,620; the total number of diseases 
of the conjunctiva, 12,390 (391 per cent.) ; and the number 
of granular and chronic ophthalmia cases, 4,297 
per cent.). 






The West Indies affords interesting evidence as regards 
Trachoma, for the large negro population which they 
contain does not enjoy the immunity from the disease the 
negroes of the Southern States are supposed to possess. 
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Dr. F. J. Freeland,' the Government Medical Officer, I 
District No. 4, Antigua, states that he has found Trachoma 
remarkably common amongst the negroes in the West 
Indies, and that he would for frequency place it second 
only to catarrhal conjunctivitis. Trachoma, he says, though J 
met with occasionally amongst the whites, does not appear I 

the nearly so common as amongst the blacks, I 

In West Africa the inhabitants appear to be remarkably I 
e from Trachoma. Dr. W. Renner," who resides at Sierra I 
Iveone, says that at the colonial gaol of Freetown, of I 
which he is the surgeon-in-charge, there is an average I 
of 230 prisoners, who come from the labouring classes of I 
nearly all sections of the heterogeneous tribes which com- I 
pose the population of the colony and its protectorate, I 
and that there is not a trace of the disease amongst them. I 

He is also medical officer of the C.M.S. Grammar I 
School, with an average of 200 boys, and of the C.M.S. 
Annie Walsh Memorial School, with an average of 126 
girls. In neither of these institutions has he met with a 
single case of Trachoma. J 

Dr. Uenner concludes from this that the negroes of the I 
west and south-west coast enjoy an absolute immunity 1 
from Trachoma. I 

Amongst the inmates of prisons in Great Britain, as I 
amongst those of many other institutions. Trachoma, at I 
the first part of last century, was very prevalent. I 

It is probable that the disease was introduced into 'I 
Australia by the convicts who were transported at onei 
time in large numbers from this country. In parts of I 
that colony it has found a most congenial soil, and flourishes I 
with a rank luxuriance which recalls that assumed by some 1 
species of vegetation when transplanted from the old to J 

' Frerland, Dr. F. J., Erttiah Medical Journal, July 1st, 1899, Vol II. p. 57. 1 
Tnchoioa and Race. I 

' Rmnrr, t>. W., British Medical Journal. Sept. I6tb, 1S99, Vol. II. p. 75*. | 
Tiucboma and Baca I 




TRACHOMA 



iie new world. A severe mucopurulent form of ophthalmia 
is also of frequent occurrence, and the two affections, n^H 
well differentiated hy the inhabitants, are popularly knoH^^ 
by the name of " sandy blight." ^| 

L The circumstances connected with Trachoma in Australia 
bre of interest, because it is found to spread there in the 
■absence of some of the conditions which are its frequei^_ 
nccompaniments in other countries. ^M 

P For the following facts respecting it I am indebted ^H 
Dr. A. H. Bennett, who has practised for eight years ^^M 
a place called Crystal Brook, in South Australia, which ^| 
the centre of a very trachomatous district, ^B 

L In South Australia, instead of the disease occurring in 
■poorly fed, Ul-to-do people, living in overcrowded districts 
^ and badly ventilated rooms, it is met with in well-fed™ 
strong, healthy farmers and their families, who are wide^| 
scattered over a large area, and reside in roomy, we^J 
ventilated houses. 

South Australia is, however, a riverless country. There 
are creeks which run with fresh water during the winte^^ 
but which dry up during the summer months, or oonvflfl 
only water which is brackish and unfit for use. WM 

I Each individual farmer has to arrange receptacles fOr 
■the storage of surface flood water, and the greatest 
^economy in the use of this conserved water has to be 
exercised to make it last over the rainless summer months. 
Where a scarcity of water exists, regular and proper 

t ablutions amongst the inhabitants are sure to be neglected, 
ftnd the possibilities of the transference of contagious 
diseases of the eye greatly increased. It is during these 
summer months, from November to April in Sou^a 
Australia, that these inflammatory diseases of the 0(»^| 
juuctiva become so exceedingly common. ^| 

The other accompaniments of a hot, dry district which 

predispose the conjunctiva to infection, and which aid in 

, the introduction of infective matter into it, are aleo pre« 

—viz. frequent dust storms and abundance of fliea. 
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Where Dr. Bennett was practising ia situated eight ' 
miles distant from what is known as " Goyder's line." It 
is an imaginary line which has heen drawn, dividing the 
country into two portions. The southern or coast side of 
the line comprises an area over which a comparatively i 
regular supply of rain falls and which is good for agri- \ 
cultural purposes. The area north of this line has only 
a precarious rainfall, and thoiigh unfit for grain growing 
will carry sheep. The delineation of the line by Goyder 
was arrived at hy a careful study of the native herbage . 
flourishing under the two different conditions. Dr. Bennett 
states that he found Trachoma to he twenty times more 
frequent to the north of Goyder's line than to the south 
of it. 

In New Zealand Trachoma has, up to the present, not | 
spread or attained the same prevalence that it has done 
in Australia. As evidence against the Maoris as a race 
enjoying immunity from Trachoma, it may be mentioned 
that from amongst the native contingent which came to 
this country in connection with the Coronation festivities, 1 
two attended at the Moorfields Hospital affected with the ' 
disease. The history they gave was, that one of them 
contracted it while in Sidney on the voyage to this country, 
and that the other, who was quartered in the same tent 
at the Alexandra Palace, caught it from him. A third, j 
also in the same tent, was said to be affected. The same 
bucket of water was often used for washing by those in 
this tent, and no precautions were taken about reserving 1 
one towel for each man. 

For the following interesting particulars respecting 
Trachoma in Canada I am indebted to Dr. Gordon Byers, 
of Montreal, He bas drawn up for me the accompanying 
tables showing the ratio of Trachoma cases per thousand 
eye patients at the Boyal Victoria Hospital, Montreal, and | 
the Montreal General Hospital : — 
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rThe generally higher proportion of Trachoma cases at 
the Montreal General Hospital is to be accounted for by the 
difference in situation of the two institutions. The Royal 
Victoria Hospital is built well up on the slope of the 
mountain, and draws from a healthy district ; while the 
Greneral Hospital is situated in that part of the city 
where the foreign element is mostly met with. Strict 
inspection by the United States authorities began at 
Montreal in November, 1901, and this accounts for the 
^_ enormous increase in trachomatous patients during the 
^H years 1902 and 1903. The slight drop occurring in both 
^P charts in 1903 was probably due to the fact, that the 
^^ steamship companies and immigration agents had by 
that time become aware of the inspection by American 
authorities in Canadian ports. 

• Dr. Byers adds ; " It is notorious that statistics are 

erroneous, but those that I have given you only confirm 
what I know positively to be the case — viz. that the 
exclusion of Trachoma patients from the States has greatly 
increased the number of people suffering from this disease 
in Montreal." 

The exclusion of intending immigrants suffering from 

I Trachoma at the ports of the United States, naturally 
to an attempt on their part to reach that country 
booking to Canada and then crossing the frontier. 
For this reason the United States authorities institui 
in November, 1901, a rigid inspection along practically 
the whole of the Canadian frontier. "Attempts," Dr. 
Byers says, "are still made by Trachoma patients from 
time to time to cross the border, but the surveillance is 

■ BO thorough that few, if any, succeed." 
In 1902 the Canadian House of Commons passed 
amendment to the Immigration Act which reads as followa: 
" His Majesty, by and with the advice and consent 
the Senate and House of Commons of Canada, enacts 

'_ follows : — 

1. The Immigration Act, chaptej 



rom 

i 
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Statutes, is amended by inserting the following sections 
immediately after section 24 : 

" 24. The Grovemor-General may, by proclamation or 
order, whichever he considers most expedient, and when- 
ever he deems it necessary, prohibit the landing in Canada 
of any immigrant or other passenger who is suffering 
from any loathsome, dangerous, or infectious disease or 
malady, whether such immigrant intends to settle in 
Canada or only intends to pass through Canada to settle 
in some other country. 

" 2. Such prohibition may be absolute, or may be 
accompanied by permission to land for medical treatment 
only, for a period to be determined as provided by order 
or proclamation. 

*' 3. Any person landed in Canada from a vessel in 
contravention of the Immigration Act or any Order in 
Council or proclamation, may be apprehended without a 
warrant by any immigration agent or other government 
officer, and may be compelled to return or be taken on 
board the vessel. Whoever violates the provision of this 
Act, or who aids or abets any immigrant or passenger in 
acting in contravention of such order or proclamation, or 
who refuses or neglects to take back on board the vessel 
any such immigrants or passengers, shall incur a penalty 
not exceeding ten hundred dollars and not less than 
one hxmdred dollars in the case of each and every of 
such immigrants or passengers." 

" At first," Dr. Byers says, " the Canadian inspection 
was of a rather loose character ; but I am informed that 
it is becoming more and more strict. Up to the present 
time a certain number of the Trachoma patients have been 
sent back to their homes ; but in numerous other instances , 
the patients have been admitted to the Canadian hospitals 
and allowed to go on their way after a more or less com- 
plete recovery from their malady." 

As to the amount of Trachoma in other parts of the 
colony. Dr. Byers, in a paper he read before the Canadian 
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Medical Association in 1901, said : ' *' I have been informed 
by medical friends that the disease is comparatively oomtDOn 
in certain districts of Manitoba, and even at our hospital 
the territory from which our trachomatous patients were 
drawn was extremely broad, our clinics having been visited 
by patients from the counties of Glengarry (two centres), 
Stormont, Dundas, Leeds (two centres), Renfrew, Lennox, 
and Carleton in Ontario ; and Brome (two centres), St. 
Hyacinthe, Missisquoi, Huntingdon, and Ottawa in Quebec." 

He also stated that he had it on good authority that 
the cases of sore eyes among the Doukbobors were probably 
trachomatous in nature. 

Dr. D. N. Maclennan, of Toronto, writes to me that he 
has met with very few cases of Trachoma since he has been 
in practice in that city, and that, from inquiries he baa 
made, he believes it is a somewhat rare disease in Ontario. 
Immigrants for Canada, after landing at Quebec or Montreal, 
usually, he says, go further West. He testifies to the sharp 
look-out which is being kept by the Health OflBcers of the 
United States border at Niagara. 



' Canadian Journal of Medicine and Surgery, 1901, p. 349. 




Historical inquiry into the origin and antiquity of 
Trachoma is beset with no inconsiderable difficulty. But 
few records have come down to us from the golden age 
of medical learning in ancient times, and it is no easy 
task to correlate the little that has been preserved with 
modem ideas. To this must be added the fact that much 
of the scientific progress of classical times was lost in 
the Middle Ages, during the decline of medical knowledge 
in general, and of ophthalmology in particular, especially 
in the latter half of that gloomy period, when medicine 
had well-nigh lost the character of an inductive science, 
and the arabianised medicine of the Greeks had become 
in the hands of Western physicians the sport of scholastic 
subtleties. " It is, in fact," says Hirsch ' in his classical 
History of Ophthalmology, " a sorry task to submit to a 
critical review the bulky folios— medical compendiums, 
commentaries, glossaries, etc. — which formed the literary 
productions of that period, only to find in the end the 
sterility of the mental exertion — the desert waste of 
science. Yet in no department of medicine waa this 
wretched state of decay so marked as in that of ophthal- 
mology." 

The difficulties attending the study of the history of 
Trachoma are greatly increased by the inadequacy of 
diagnostic material in the records preserved, which is 

' I/trtrh, QeacbicbUi der Opbtbalmologie, Haadbucli dcr geaamtoo Augen- 
beilkunde von Onu/e und Saemueh, Bd. VTI. S. 293. 

1 



TRACHOMA 



•the less surprising since even at the present time the 
diagnosis of this ohscure disease is still fraught with 
difficulty, and we are unfortunately still far from a general 
consensus of opinion in the matter. 

I In the course of last century, after Trachoma had mm 
historical importance as an epidemic disease of militaij 
and civil life, and had made terrible ravages in almost 
every country in Europe, it was customary to regard 
JSgypt as its cradle and historic birthplace. As it waa 
thought possible to find, even in the earliest periods rf 
Egyptian history, extending over several thousands (rf 
years, confirmatory references and allusions to it, all 
discussions on the origin of the disease might be summed 
up in the sentence : Trachoma is as old as the Nile, the 
simoom, and the desert.' In the oldest historical books 
^f the Bible we look in vain for any confirmation of thii 
idea. When, for example, in Exodus, chap, s., it is 
stated that Jehovah caused darkness to cover the land 
of Egypt, this cannot refer to Trachoma infecting the 
whole population, thereby causing blindness ; nor ou 
the disease be reckoned amongst the Plagues of £gypt. 
On the other hand, we possess evidence seven generatioou 
older than this, which proves that more than 3,4>00 yean 
ago special attention was given to ophthalmology in the 
Nile district, and that probably Trachoma was recognised 
and treated. This is the Ebers papyrus,* which was 
written during the height of Egyptian civilisation, a 
thousand years before Hippocrates, in the eighteenth dynasty, 
1553 — 1650 B.C. The manuscript was discovered by 
George Ebers during his second journey to Egypt in 1872, 
in the necropolis of Thebes. It is the oldest book on 
medicine known. It is a compilation containing only 
prescriptions for various diseases, including those of the 
eye. The ophthalmic prescriptions make up about a tenth 

' Pelitrr, Die O^jbthalmia militaria aive granulosa (aegyptioca, IrdUcn, eon' 
tagiosu) vom tnodernen 8tanilpunkte. Berlin 1870, S. 3. 

' Papynu Eber*, Das hermetische Bucb von den ArEQeimitt«lQ dor 
Aegypter. Leipzig 187B, 
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of the whole collection. On translating this highly 
important discovery, Ebers proved that the Egyptians 
recognised the condition of " blear eye " or watery eye 
{hetae m mrt) ; and Hirschberg ' is of the opinion that 
the expression means eye affections with considerable 
secretion, especially the sequelae of chronic granular con- 
junctivitis. Accordingly we may assume that Trachoma 
was probably prevalent in Egypt in those times, yet we 
cannot conclude that it was spread over the whole 
population as it is to-day. As Hirschberg' writes, 
" Any one who has seen with his own eyes those wonderful 
monuments, the Pyramids of the old empire, the rock 
tombs of the middle empire, the imperial sanctuary, the 
temples and tombs of Thebes, covered with carvings and 
inscriptions, of the new empire, or even the ruins from 
the Renaissance period, and the temples of Denderah, 
Edfu, and Philie, from the Ptolemaic and Roman periods, 
temples adorned from top to bottom, even to the very 
dungeons, with magnificent carvings and delicate hiero- 
glyphics, cannot readily accept the view that even in the 
time of the Pharaohs the Egyptians were a blind folk, as 
the humorous and more cultured Nile dwellers are wont 
to call themselves to-day. Yet it may and must be 
admitted that, owing to the constancy of natural con- 
ditions, the same diseases may have prevailed in the same 
environment then as now." Hirschberg, too, like 
EMc,' draws attention to the fact that Egypt ia 
ancient times was a highly cultured country, and its 
inhabitants, from the equable climate and their own 
cleanliness, were regarded as a most healthy people. 
Neither do we find in the old Egyptian literature any 
proof whatever that Trachoma was pandemic in the Nile 
district in the time of the Pharaohs, Ptolemies, or 

' Hirtehlety, J., Aegypteii, GeacUicUUielie Smdien tints AuKeniirrtea. 
Leipiig 1890, 6. 40. 

» Hirtchherg, loc. cit. S. 79. 

* EUt, B., Die BOgenuiuite kontagioge odor agyptischo AugenenUiiadung. 
Stult^nrt 1839, 8. 9. 
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^B Csesars, nor in the Greek and Roman literature of 

^1 classical times, nor in the Arabic writers of the Middle 

^H Ages. The name and the idea of an Egyptian ophthalnuA 

^H was entirely foreign and untnown to the Greek and 

^H !Roman physicians, although, as we shall see later, they 

^H were well acquainted with Trachoma, and described other 

^H Egyptian diseases, such as lichen and elephantiasis.' 

^H Hippocrates {460 — 377 b.c.) mentions the salubrious climate 

^V of Egypt, Herodotus (483 — 424 B.C.) praises the great 

^^ cleanliness of the Egyptians, and among the RomanB 
Egypt stood in high repute as a health resort.' It was 

^^ only in the reign of Justinian, after the plague which 

^K began in Egypt in 532 a.d., in the Middle Ages, aod 

^H quite in modern times, up to the middle of the nineteenth 

^H century, that the country obtained a bad name from the 

^H hygienic point of view. Even since the time of the 

^H Byzantines, in the reign of Theodosius the Great (379 — 

^H 395 A.D.), distinct signs of a decline in civilisation appeared, 

^H which increased in ruinous fashion under the sway of 

H the Seljukes (1200 a.d.} and Mamelukes (1254—1517), and 

^H especially under the misrule of the Turks (since 1517), 

^H and manifested itself to a marked degree in the decline 

^H in irrigation. Trachoma must have gained footing in 

^H Egypt simultaneously, and gradually become endemic 

^H and finally pandemic. The latter condition, however, 

^H cannot have occurred before the latter part of the Middle 

^H Ages, for as Rust'' emphasises, no mention is made of 

^H the disease in the history of the Crusades, nor do the 

^H Arabic Egyptian physicians, historians, or geographers 

^H allude to it. Even Abdul Latif,^ a celebrated physician 

^H and naturalist, who lived in Cairo about 1200 a.d.. and 

^H has given an excellent description of Egypt, docs not 

^H say a single word about Egyptian ophthalmia in speaking 

^H of the diseases of the country. Some Hebrew notes of 

^H ' Birtehhrry, loc. cit. 8. 86. 

^^1 ' Butt, Die iigyptische AugenGiitziindung utit«r der kuni^Iiub prtiiu^MkMi 

^H BesaUuug in Mainz. Berlin 1S20, S. 143. 9H^I 

^H ' tlirtehberg, loc cit. S, 99 und lOSL ^^^| 
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^HtftTel by Meshullam ben Menachem (1181) and Obaja 
I (i4i88) first mention that most of the inhabitants of 
Eg3T>t were afflicted with eye disease ; and about a 
century later the medical literature of Egyptian ophthalmia 
begins with the Venetian physician Prosper Alpinus, who 
practised in Cairo from 1580 to 1584, and found the disease 
pandemic. So it has continued to rage from that time 
to the present day, outliving the plague, which disappeared 
about sixty years ago. We meet with observations on 
the scourge of Trachoma in most books of travel of the 
eighteenth and nineteenth centuries down to the most 
recent times. The term Egyptian ophthalmia for 
Trachoma first appeared in all European languages 
after Buonaparte's expedition to Egypt, from which, as we 
shall see, there dates a new era, pregnant with evil for 
our continent, in the outbreak and spread of Trachoma. 

That Trachoma was also known to the ancient 
civilised nations — e.g. India and China — may well be 
surmised, but cannot be proved from the sources as 
yet available. On the other hand, we possess adequate 
proof that Trachoma was well known and common 
amongst the Greeks and Romans. From various refer- 
ences in the later comedies of Aristophanes (455 — 387 
B.C.) Hirschberg' infers that in Athens, owing to the 
long siege during the Peloponnesian war (431 — 404 B.C.), 
the overcrowding of people between the walls, and the 
growing social misery. Trachoma increased considerably 
in frequency and severity. In Plutus the cure of 
Trachoma is dealt with at length ; in the Frogs any one 
wishing to avoid serving as a marine pleads ophthalmia. 
The conjecture of Eble ^ that many of the 10,000 Greeks 
under Xcnophon became blind from ophthalmia during 
the memorable retreat in the year 400 B.C. is not proved; 
it seems to have been chiefly a question of snow -blindness. 

' Ilirschberff, Ueber die komige AusenenUundung iu Ost- und WestprensseD < 

and ihre BekiimpFung. Jena 1887, S. 34. I 

• Eblf, lot cit. S. i. I 
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The treatise nepi o)/«o5, falsely attributed to Hippo- 
crates, contains the mechanical treatment of Trachoma by 
friction — the so-called ophthalmosysis. We find repeated 
accounts of virulent and contagious ophthalmia. Plato 
(427 — 348 B.C.) speaks (Ffusdr. ch. xxxvi.) of sensations for 
which it is impossible to find an external cause, affecting 
us in the same manner as ophthalmia caught from other 
people (oioi- air oXXou oi^daXj:ti'a; aTToXeXaufctus) ; and Plutarch 
(50—120 A.D.) calls the contagion of ophthalmia very 
common and very potent {Synipos. v. 7). The contagious- 
ness of ophthalmia is also noted by Ovid and Seneca, and 
further by Galen, Alexander of Tralles, and Paulus of 
.^gina. 

Throughout the oldest Greek writings we find only the 
term ophthalmia = lippitudo of Celsus. "We meet with the 
name Trachoma for the first time in Pedanius Dioscorides' 
(60 A.D.) ; but it only came into general use in the last 
century, when it was employed in its present specific 
sense by Rosas in his Lehre von den Augenkrankheiten, 
1834, then by Hasner, Arlt, and especially by Bendz ' 
in 1858. Galen (131 — 201 a.d.), who practised in Asia 
Minor, as well as in Egypt and Rome, and whose original 
treatise on diseases of the eye, like the special work of 
Hippocrates, is not extant, mentions in numerous places in 
his genuine writings remedies for Trachoma, which he calls 
Tpax<»fiaTLKa.. In the pseudogalenic Isagoge four grades or 
stages of the disease are described — viz. Trachoma, Pachytes, 
Sycosis, and Tylosis.' A similar division is given by Aetius 
(540 A.D.). Paulus of ^Egina ^ treated Trachoma with ft 
special raspatory (/SXt^pofvoroi'). 

Among the Romans A Cornelius Celsus,* who lived in 
Rome i:i the time of Christ, gives an accurate description 
of Trachoma, which he calls " aspritudo." In his principal 
work, De Medicind, VI. vi. 26, he writes: " Haec autem 

' Hinchberg, Ueber die kornige Augeneotziindmig, etc 8. 35. 

• Hineh, loc cit. S. 427. 

' HvrtMitrg, Ueber die kiirnige AugeDcntziindung, etc S. 36 ff. 
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(aepritudo) inflammationen oculorum fere eequitur, intcrdum 
major, interdmn levior. Nonnunquam etiam ex aspritudine 
lippitudo fit ; ipsa delude aspritudinem auget, fitque ea in 
aliis brevis, in aliis longa, et quae vix unqiiam finiatur." 

C. Plinius Secundus uses the term "lippitudo" thirty 
times in his Natural History. An account of Trachoma is 
also given by Scribonius Largus (13 a.d.), and amongst later 
writers by Marcellus (380 a.d.) and Cassius (447 a.d.). 
Hirschberg, to whose valuable work Geschichtliche Studien 
eittes Atigenarztea we must refer the reader for fuller 
descriptions and an exhaustive bibliography, comes rightly 
to the same conclusion as Eble,' that Trachoma even in 
ancient times was a common and familiar disease, not only 
in Hellas proper, and the coasts of Asia Minor, Sicily, and 
Lower Italy, but also in the Hellenic empire of the Roman 
emperors, which embraced the countries bordering on the 
Mediterranean Sea. 

In the Middle Ages the Arabian physicians, who other- 
wise generally imitated the Greeks, independently described 
pannus, which they called shebel or sebel, e.g. Rhazes, 
Isaac Jud^us (died 991 a.d.), who was an oculist in Egypt, 
and Avicenna (died 1037 a.d.). They confused Trachoma 
with Paorophthalmia (lid-itch), by which the ancient Greeks 
understood an irritating, burning exfoliation at the lid 
margins and canthi. The knowledge of Trachoma was thus 
confused and obscured by the Arabs. 

European writers in the Middle Ages copied from the 
Arabs, but they have described Trachoma so vaguely that 
we can only make a conjecture as to its occurrence in 
Southern and Central Europe at that time. 

Benvenutus Graphaeus, who worked as an oculist in the 
East and West in the thirteenth century a.d., states that 
the disease was much more prevalent in the East. He 
mentions excision of the granulations, as well as friction 
with fig leaves. Guy de Chauliac (1300—1368) gives a 
^ttXtgnisable description of Trachoma. 

^H ■ Eble, loc. cit. a 7a. 
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In more modem times Trachoma (asperitudo) is mfB- 
tioned without description by Ambroise Par6 (bom 1617), 
pannus by Pierre rranco (1561), who under the influence 
of the Arabs speaks of Trachoma as " la rogne des yeux " 
(eye itch), and both Trachoma and pannus by Geop^ 
Bartisch, the author of the first German book on ophthal- 
mology (otf>0akfjLov8o\€ta, or The Service [or Treabnenf] of the 
Eye, Bresden, 1583). We further meet with allusions or 
descriptions by St. Yves (Paris, 1722) and his contemporary 
Maitre-Jean, who speak of "dartre des paupi^res " (lid 
scabs or herpes). 

Observations of a similar kind are met with in Spain 
and Portugal in Amatus Lnsitamus, and in Holland in 
Forcstus.' We may also include here the eye disease 
described by the English physicians of the eighteenth 
century under the name " mulberry eyelid," as well as 
the epidemics of ophthalmia that raged in 1699 — 1701 tn 
Breslau, in 1761-2 among the English troops in West- 
phalia, and those on the Lower Rhine from time imme- 
morial, but especially in 1799. 

A widespread epidemic of ophthalmia was observed by 
Jacob Penada* at Padua in 1788. Joseph Beer describes 
Trachoma, with an illustration, in his Lehre von den Augen- 
krankheiten (1792), and in 1813 he speaks also of its sequele, 
the distortion of the lids and trichiasis. 

We come now to Napoleon's expeditions, when Trachoma 
spread with a contagion and virulence, such as had never 
been witnessed in the history of the world. The Prussian 
Medical Director- General, Carl Ferdinand Graefe,* writes in 
this strain in 1823 : " The ravaging eye-acourge of our time 
wrought fearful havoc amongst the armies and populace 
throughout almost the whole of Europe, and even the New 
World. Thousands lost their sight, large hospitals werrf 
devoted to eye patients, and public asylums were erected for 

' ifa«irr,'OeBchichte der epidemischen Krankheiten. Jena 1866, S. S7S. 
' EbU, loc. cit. S. 20. 

* Qraefe, C. F., Die epidemiach-kontagiose AugeoblenQorrhoe Aegyptena in 
den earopiiiscbeQ Befreiungsheerea Berlin 1BS3, I^eface. 
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the blind. Considerable sums of money were spent in 
stamping out the disease. In no country, in no town, did it 
entirely disappear ; on every side it periodically broke out 
afresh, on every side its recurrence is still to be dreaded." 
Similar accounts arc to be found in most of the very 
numerous writers of the time. 

As is well known, Napoleon Buonaparte, under the mask 
of an expedition against England, set sail from Toulon 
on May 19th, 1798, with an army of 35,000 men in 300 
transports, besides 13 men-of-war and 8 frigates. He 
occupied Malta on June 12th, and landed in Egypt on 
July 1st — i.e. at the season when epidemic ophthalmia in 
Egypt is at its height. After seizing Alexandria on July 
2nd, defeating the Mamelukes in the battle of the Pyramids 
on the 21st, and taking Cairo on the 22nd, his victorious 
troops were opposed by a far more dangerous foe than they 
had yet encountered — disease. It had sprung up gradually 
and almost imperceptibly, as if out of the ground of the 
conquered country, and had already grown to fearful dimen- 
sions. It took the form of the usual military epidemics — 
plague, dysentery, scurvy, yellow fever, hepatitis, leprosy, 
sunstroke, and Trachoma.' 1,689 men died of plague, 
and amongst them 40 surgeons, 2,468 of dysentery, 
3,500 were attacked with scurvy, of whom 272 died, and 
the army suffered great losses from sunstroke in the 
Libyan desert ; but Trachoma, the Egyptian ophthalmia, 
was especially fatal to their efficiency as a fighting force. 
Ab early as 1798 a great part of the French army was 
attacked, though in a comparatively mild form. After 
Buonaparte had left the ill-fated seat of war in August, 
1799, in 1800, when the greater part of the army was 
away from the coast, and less exposed to hardship, the 
'ophthalmia disappeared almost entirely. With the spring 
of 1801, however, when the troops moved towards Alex- 
andria to drive back the English, who had landed, the 
disease began to spread again. In 2^ months 3,000 men 

' V. Mmlow, Deutsche mililararztUelie Zeitschrift 1900, S. 203, 
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were attacked,' and in a short time two-thirds of the 
French troops fell victims." The epidemic now continued 
to reige almost universally and uninterruptedly during the 
whole of the army's sojourn in Egypt up to August, 1801. 
Those who suffered most severely were the regiments 
stationed along the hanks of the Nile, those who remained 
in the Delta, the Division Desaix, which patrolled the Nile 
in boats in Tipper Egypt, and particularly the sappers, to 
whom the duty fell to build pontoon bridges between 
Gizeh and the island of Raoudah. Besides these, many of 
the wounded that lay in the hospitals in Cairo suffered more 
from their eyes than from the wounds which they had 
received. Special eye-hospitals had to be erected in Cairo, 
Gizeh, and Rosetta. The epidemic abated only in Augu.it, 
1801, when the remainder of the French army, still 
numbering 13,000 men, were conveyed back to France in 
English vessels. Many of the patients made considerable 
progress during the voyage. According to Larrey, who 
had regarded the disease as merely " an epidemic catarrhal 
flux," it ceased to be epidemic soon after their return, and 
during the following years of war, from 1801 to 1816, 
it is admitted by all the writers of the period that it 
occurred only sporadically, and in no such virulent form 
as afterwards in other armies. The number that became 
blind is not recorded. Moreover, the disease is said to 
have spread very little amongst the civil population of 
France. 

These accounts, derived from French physicians, were 
received by contemporaries in other countries with some 
suspicion. Many like Eble ' and Jager,' inclined to the 
opinion that tlie principal reason why the French army 
surgeons had not diagnosed the disease correctly was due to 
the decline of ophthalmology in France at that time. Qa 

' Attatini, UbiieTvatioii§ sur 1a peat« et t'ophthalmie d'Egypte. 1816^ ^^^^^1 
' Ziorrtj/i M^tnoirea du Chinirgie mititaire — I. S. 203-5. ,^^^^H 

> MUf. loc. cit. S. 76. ^^H 

' Jdger, f\, H'w iigyptiscbe AugeDeotzuudung (Ophthalmia fteg;ptiAC8^^^^^| 
1840, 8.8 f. ^^H 
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the other hand, we must accept it as a fact, quite authenti- 
cated, though as yet inadequately explained, that the 
French army which returned from Egypt suffered relatively 
little from Trachoma in the following years during which 
the war lasted. If the disease had been even approximately 
as contagious as it was subsequently in the armies of 
England, Italy, Prussia, and other nations, it must 
necessarily have been noticed. 

The Bnglish troops under Abercrombic, which landed at 
Abouiir, in Egypt, in 1800, were almost all attacked by 
Trachoma, so that several large special eye-hospitals had to 
be erected.^ English physicians were undeniably the first 
to draw attention to the fact that Egyptian ophthalmia 
is contagious and produces quite specific tissue changes 
in the conjunctiva, and that the conjunctiva of the 
lids comes much to resemble the villi of the small intestine 
in colour and granular appearance. Vetch' in particular, 
in 1807, gave typical pictures of the granulations. 

After the evacuation of Egypt in 1803, the English 
army was disbanded, and spread the disease broadcast. 
Wherever the troops touched — Malta, Sicily, Gibraltar, 
Portugal, Spain— Trachoma appeared with more or less 
intensity. In Great Britain itself it broke out furiously, 
first amongst the Irish regiments, which infected the 3nd 
battalion of the 52nd, thus transferring it to England in 
1804. Ultimately it spread over nearly every division of 
the army. The battalion mentioned, consisting of 700 men, 
had 636 Trachoma patients requiring hospital treatment in 
one year (1805-6).* Of these 50 lost both eyes, and 
40 one. In 1818 the blind amongst the English patients 
numbered over 5,000, so that the Government voted 
£100,000 per annum for their support.* 

' Ebtr, loc. cit. S. 28 f. 

' Vftelt, Oeschichte der Oplithalmie, welche in Englaod nach der Bflckkehr 
der brittischen Annae herrachte. Aub dem EnglUchen iibersetzt son Michcutit. 

__Bir lm 1817. 

Kg* VOeh, loc. ut 8. 4 ff. J 

^V* driK/e, loc cit, S. 64. I 
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The civil population naturally Boon became infected to 
a considerable degree. The disease first showed itself in 
the brothels most frequented by the soldiers ; it aftenrards 
appeared throughout the country, but most disastrously 
in public institutions, foundling hospitals, and infirmaries. 
From 1802 to 1810 alone, 2,317 men blinded by Trachoma 
were discharged from Kilmainham and Chelsea Hospitals. 
The Military Asylum, an institution intended for 1,400 
orphans, had up to the year 1811 no fewer than 1,500 cases 
of Egyptian ophthalmia.' 

As regards Italy, there can be no doubt that the disease 
broke out among the Italian soldiers at Elba and Leghorn 
shortly after the French troops from Egypt landed there in 
1801." From there it spread first along the coast of the 
Tyrrhenian Sea to Chiavari and Genoa, and during 1804 to 
1810 inland U) Parma, Mantua, Padua, Vicenza, Cremona, 
Lodi, and Milan. Trachoma raged for seven years amongst 
the 6th Italian regiment, who had caught it in Elba. It 
was only after they returned from the Spanish campaign, 
and went to Ancona in 1811,^ that the epidemic spread 
along the Adriatic coast. Within a few weeks after the 
arrival of the regiment in that town the malady became 
prevalent amongst the prostitutes, and also attacked some 
of the citizens. From that time it grew in severity and 
extent, speading along the coast to Sinigagtia and Rimini, 
and subsequently inland to Loreto and Macerata, and even 
as far as Ascoli. In 1813 it seems to have reached its 
climax. In Ancona in 1812, of 1,500 soldiers affected, 
97 lost one eye and 49 both ; whilst in 1813, 40 other cases 
lost one eye and 25 both. It was a striking fact that the 
infantry suffered more than the cavalry, and the recruits 
most of all. It is reasonable to think that the recruits, 
coming from infected districts, contributed materially to the 

' fffw/c, loc, cit. S. 64. 

' Omodei, Abhandlung iiber die tigrptiache ansteckende AugenenUiindang 
iind ihre Verbroitung in Italien. Aub dem ItaL ubers. von S- Wolf. F raofchrt , 
a. M. 1820. S. 47 ff. 

■ Sblf, loc. cit. S. 27. 
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spread of the disease ; it cannot therefore, as Omodei ' 
asserts, be put down entirely to the Egyptian campaign. 
Moreover other authors, such as Assalini, Penada, Quadri, 
Rubini, and Cobla have proved that similar eye affectiona 
were prevalent among the troops in Modena as early as 
1792, and among the civil population even before the 
return of the Italian contingent of the French army, 
e.g. in 1804, 1809, and 1810 in Padua, and in 1810 in 
Pavia.' 

We may mention here the outbreak of ophthalmia in 
1809 among the Italian troops stationed in Hungary. Even 
in 1817 to 1824 the disease broke out repeatedly in the 
military hospital at Leghorn. Moreover, a very serious 
epidemic occurred among the Neapolitan garrison at 
Palermo and Catania between 1822 and 1826. The 
Austrian garrison at Palermo, which was strictly isolated, 
remained perfectly free. 

Although, therefore, Trachoma was well known in 
Europe before Napoleon's time, yet its extraordinary dis- 
semination in the French, English, and Italian armies must 
undoubtedly be attributed in great measure to their in- 
fection in Egypt. On the other hand, there is no doubt 
that the armies of other European nations remained almost 
entirely free from Egyptian ophthalmia, in spite of their 
frequent intercourse with the French troops." Good 
examples are found in the Austrian army, which was often 
engaged with the French from 1799 to 1809, and in the 
Prussian army up to 1813, which fought with a Russian 
army against the French in 1806-7. 

These incontestable facts refute the view which finds 
wide acceptance even at the present day, that the trans- 
mission of Trachoma into every army and country in 
Europe was entirely the result of infection from the French 

' OniM/n, loc. cit 8. 95 f . 

* Uatier, loc. cit. 8. 678. 

' Jtaltt, Ueber die Entetehung, Beschaffenlieit und zweckmassigste Behtind- 
luag dor AugenoQtziindiuig, welcho seit mehreron Jahren untec don Soldaten 
einiger enropiiisclier Armeon ^herracht hat. 1822, 8. W. 
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army in Egypt. The latter, on the contrMy, tM has bem 
remarked, did not suffer to any appreciable extent after iU 
return from Egypt, and within the next ten yean U 
marched through almost the whole of Europe without 
producing demonstrable epidemics of Trachoma anywhwe.* 

" Never within the memory of man," writes tin 
Austrian regimental surgeon Burkart Eble in 1839, "vru 
any army, even the French in Egypt, so terribly ravagnl 
by this disease as the Prussian army during the years fiom 
1813 to 1820." 

In the Frussian kingdom all able-bodied men and yoafJiB 
had been summoned to arms by general proclamation in 
the spring of 1813. With unprecedented enthusiasm 
young and old of all classes obeyed the king's summons, 
and flocked to the places of rendezvous. These were 
situated in those provinces which had been first evacuated 
by the remnants of the enemy's army that had fled out 
of Russia — East and West Prussia, and Silesia near 
Konigsberg, Dantzic, and Breslau. 

Here Trachoma first manifested itself in the Frussian 
army,' particularly among the recruits, the militia, and the 
Duke of York's army corps. The latter had been on the 
left wing of the French force that was operating against 
Russia, though it had not come into close contact with it. 
It had been stationed for months in the Baltic provineefl, 
which belong now to the great Trachoma tract of Central 
Europe, extending north to the Gulf of Finland, and south 
through Galicia to the Carpathians. Since even the most 
recent researches of Ebstein' contain only an accoxint of 
snow-blindness and severe conjunctivitis due to cold, but 
nothing about Trachoma in the great French army of 1812, 
we must regard it as certain that the Prussian army was 
infected, not by trachomatous French soldiers, but partly 
by Trachoma which was endemic in the Russian and 

' EUe. loc. cit. S, ■11. 
' £altz,loccit. S. Mf. 

■ Sbstein, W., Die Knnkheiten im Feldzuge gegen RusslaDd (161S). Statt- 
gartl902,S. 40f. 



HISTOET AND EPIDEMIOLOGY 



151 



Prussian Baltic provinces then as now, and partly through ' 
the enrolment of many trachomatous recruits and militia 
men. The author hopes in a subsequent work to bring 
forward irrefutable proofs in support of this view, and only 
mentions here that A. Roth ' expresses the same opinion i 
in his excellent work Die Krankheiten des Sekorgnna. I 
Hirschberg ' too is of the opinion that in Eussia proper, 
in the Baltic provinces, and perhaps also in the Prussian 
provinces, the disease was endemic before the French 
invasion, for we find popular remedies for Trachoma men- 
tioned in the theses of that period at the Dorpat University, 
He points out further that until compulsory education 
and universal conscription were introduced, this chronic i 
granular complaint need not have made any great stir, 
especially amongst an agricultural population. The cor- 
rectness of this opinion has been confirmed in the last 
decade, for it was only through special investigations by | 
the Prussian Government that Trachoma was found to be 
endemic in the eastern provinces to an extent previously 
unsuspected. 

Starting from the great military centres Konigsberg, 
Dantzic, and Breslau, ophthalmia appeared ' under circum- ' 
stances which completely exclude derivation of the disease 
from Egyptian contagion.* At first it occurred in a mild 
form ; after the battle of Waterloo it spread to an alarming 
extent, but disappeared again almost entirely after the ■ 
conclusion of peace in 1816. I 

In 1818 ophthalmia again broke out with great virulence I 
and extraordinary contagiousness, involving a third of the 
troops. It started in the Prussian garrison at Mainz, in 
the 34th regiment of Infantry, which had not long before 
arrived from Silesia. Again it chiefly attacked recruits 

' Roth, A., Die Kmnklieiten ties Sehorgons. Elandbuch dor Milit&rkrank- I 
hoitea von Diims. Bd. III. S. 197 f. I 

' Birtchberg, Ueber die KDmerkrankheit in Qui- und Westpreussea. Bon- I 
derabdmck 18ST, S. 6. J 

■ EbU, loc. dt 8. 41. I 

* Baltt, loc. dt S. fi6. I 
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and reserves from the Lower Ehine and Nassau, without 
spreading to the Austrian garrison. This epidemic may be 
positively attributed to infection by endemic Trachoma — i^. 
to enrolment of trachomatous recruits. Indeed, loog befoR 
the Napoleonic wars so-called " weak eyes " (according to H 
Jiiugken nothing else than granulations) were exceedingly 
common amongst the agricultural and poorer classes in the 
Rhine country.' The total number of caaes of Trachoma in 
the Prussian army between 1813 and 1821 amounted to 
26,000'; those totally or partially blinded to at least 
1,100.* 

The Austrian army remained perfectly free from > 
ophthalmia throughout the whole of the campaign, in 
spite of the fact that it repeatedly came into close touch 
with the French troops during the years 1799 — 1809. It 
was only after 1816 that three serious epidemics occurred.' 

Two of these were in the garrison of Klagenftut in 
Carinthia. The first broke out in the Baron von Wimpffen 
Infantry Regiment No. 13, which was formed in 1814 from 
the remnants of the former Franco-Italian 1st, 2nd, 4.th, and 
6th Light Infantry. Among these soldiers were men who had 
gone through the Egyptian campaign, or had afterwards 
had the disease in Italy, Spain, or Sicily, as well aa others 
who can be proved to have been enrolled as recruits whilst 
their eyes were affected.' This epidemic lasted with varying 
intensity until 1823, and resulted in about 1,300 
Trachoma, of whom nearly 80 were rendered 
totally blind. 

The second and milder epidemic in ISSS-l attacked 
Lattermann Infantry No. 7 in Klagenfurt, and the Peter- 
wardein Borderers, affecting 920 men, of whom onl y 8 

' Jimgken, Ueber die Augeakraakhoit, welche in der Belgi^hen 
lierrsclit. Berlin 1834, S. 6. 

• Orat^e, loc cit S. 67. 

• Ififdner, Die Kriegaepidemie«Q des 19. Jfthrbunderta imd Uire Bekam] 
Berlin 1B03, 8. 166. 

' Soar, Prophykie und Beseitigung das Tracboms in i 
reicluAch-uogarischen Annee. Wien IB^, S. 10. 

• EUe, loc. cit S. 36. 
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Rttially lost their sight. Professor Eriedi-ich Jager' dis- 
vered in one company a man. Private Michel Miluwitsch, 
who was long known to have had bad eyes, spending his 
time between the hospital and his company. He was 
suffering at that time from chronic Trachoma, and Jager 
thinks, probably correctly, that he was the origin of the 
epidemic, first infecting the subdivision to which he he- 
belonged, thus producing sources of contagion which soon 
oommunicated the disease to the whole body of troops. Truly 
a classical example of the method of spreading Trachoma ! 

The third epidemic occurred at Florence between 1849 
and 1851 ; its victims numbered 2,212, of whom 26 lost 
both eyes, and 2l! one.* 

Since that time Trachomii has appeared not only in the 
army, but also in such widespread endemic form in the 
Austria-Hungarian Empire that great difficulties are experi- 
enced in obtaining recruits.' 

The MitaaiuH army also escaped Trachoma during the 
Napoleonic wars. It was not until 1818 that it appeared 
in the garrison at Warsaw,' and afterwards, between 1821 
and 1823, to a slight extent at Cronstadt, Oranienbaum, 
and St. Petersburg, During the Russo-Polish war of 1831 
it acquired considerable proportions, and appears from that 
time to have remained endemic in the army. According to 
Fuchs, the grand, total of those who suffered from it up to 
the year 1839 was 76,811, of whom 878 were blinded in one 
eye, and 664 in both. In the Crimean war, too, the disease 
played a part, chiefly in January, 1854, amongst the French 
and British troops in the trenches at Gallipoli.' Ijastly, 
during the Russo-Turkish war of 1877-8 it was the cause 
M^ four-fifths of the men being rendered blind.* 

^^^1 Jiiger, loc cit. S, 51. | 

^^F ' iro(K;'ifca,Diekont&gid8oBindeIiaut-£iitsiJDdung(Coiijuiictivitis contagiosa), 
'^•m 1852, Voirede S. XHI. 
' floor, loc. cit S. n. 

* T*ehttirkin, Ueber die Augenkrankheit, welche in der Kaiserllch-KiiBinBchCTi 
KktiTBD Armee herrscht. Aus dem Rusa ilbers. von Magadwr. Kaliech 1836. 

I' Jfifrdnci, SaniliUgeschichte des Krimkrleges. Wien 1896, 8. 9. 
t CoAn, Lehrbuch der Hygiene des Augcs. Wion und Leipzig 1892, S. 115. 
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In the Dutch and Belgian armies ophthalmia broke 
with great virulence as early as 1815-25, spreading it 
the same time among the civil population on the Lorer 
Rhine ; but it was worse after 1834. According to Jungken, 
who was summoned from Berlin to Brussels with the object 
of stamping out the scourge, 4,000 men were totally and 
10,000 partially blinded in the Belgian army up to 1834 
alone. Vleminckx, the chief of the Belgian Sanitary muff, 
gives the number of blind from 1830 to 1836 as onJy 
whilst those who had lost one eye were at most COO.* Hb 
considered that the chief cause of the terrible prevalence 
of the disease was the drafting of a large number of soldien^ 
affected with granulations, from the old Dutch army ii 
the new Belgian one ; and, as an additional cause, the 
unhealthy uniform, of which a fuller account will be givn 
later. Vleminckx denied the contagiousness of the diseaa^ 
and attributed it to the pressure of the shako and tbe 
newly introduced collar ; hence more than 4,000 tracbo* 
matous patients were, on Jungken's advice, discharged to 
their homes in 1834. The army was thus cleared of tlie 
disease at one stroke, but it gained a footing in the country 
among numberless families which had never known it befon. 
By this brilliant hut disastrous experiment the last traoo cf 
doubt as to the contagiousness of Trachoma was dispelled. 
It was obvious that further measures had to be taken; a 
searching examination of the troops was instituted, and 
those affected with Trachoma were sent into special hospitals* 
after which the disease gradually diminished. 

Eble ^ considers it probable that the Swedish army, 
which often came into contact with the Prussian from 
1813 to 1815, was affected in that manner. At any rate, 
the reports of the hospital of the Ist Swedish Army 
Corps at Friedrichstadt in 1814 mention a contagious 

' Jun^iCTi 0<K. cit S. 3 and .%) states that granulations — so-called " soft ejTM" 
^were very common amongst the civil population on the Lower Rhine before 
the Napoleonic period. 

' EUt, loc cit. S. 68. 

' EUt, loc. cit. S. Ad. 
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jhthalmia which prevailed among the troops returning 
1 Grermany. 

In the garrison at Stockholm an epidemic form of 
' almia appeared in October, 1814 ; it was introduced 
I marines of the coasting flotilla that had returned 
I Norway. This fleet was employed for the transport 
i Swedish army from Germany home, and it was then 
the sailors are supposed to have become infected, 
lording to Widmark's researches,' however, Trachoma 
^vwas endemic in Sweden before that time. It was certainly 
described as an endemic disease in Mnland even in the 
eighteenth century. 

In the Danish army Trachoma, according to Boudz,* 
was unknown until 1848, when it was caught from the 
Cterman troops, and spread widely over the country. In 
1848, in Copenhagen, 1,156 out of 6,171 men (18-8 per 
cent.) were affected. 

In the Portuguese army 10,000 men were attacked 
between 1849 and 1859 ; of these 55 became blind.' 

There arc a few conclusions which may be drawn from 
this historical survey. From the descriptions of the disease 
given by the authors during the first decade of last century, 
there can be no doubt that Egyptian Ophthalmia included 
not only the Trachoma of the present time, but several ■ 
quite different diseases, such as simple catarrh, follicular 
swelling and follicular catarrh,* blennorrhcea. 

In the light of modern views it does not seem surprising 
that military ophthalmia should play so important a part 
as a plague both in peace and war. We see how its origin 
and spread depended almost entirely upon the extent to 
which it was endemic among the population at the seat of 



' Widtnark, Zebendere Klin. Monateblatter f. Angenheilkunde 1694, 8. 308. 

' Bendt, Qaelquea coDsiderationB aur la nature de I'ophthalmie militaira en 
Danemark. 1858, S. 17. 

' CoAn, loc cit. S. 113. 

* Loffier, Zeitschr. f. ErfahrungaheillEimde 1848, S. 301 S., conaiden, for 
example, simple foUicoJar swelling to be the first stage of Trachoma, and he calls 
the foUiclea primary or fundamental granulations. 
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war. When it had once gained a ■firm footing in a body rf 
troops, it was very difficult to eradicate it. Moreorer, the 
modem arrangement of a standing army and auxiliaiy 
forces promoted to an enormous degree the reciprool 
transmission of the disease between soldiers and civiliani, 
whilst the rapid movements of troops and the frequent 
concentration of huge bodies into a small space facilitated 
its spread exceedingly. It was very considerably aided, 
too, by the fact that its contagious character was oft® 
denied, so that very simple precautions for its prevention 
did not suf&ce. When it had once become an army plagtw, 
it exerted, as we shall sec, a very considerable infiuenoe 
upon the death-rate in times of peace during the whole rf 
last century. Even in the present day it is in some amuee 
a troublesome scourge which is rooted out with gnat 
difficulty. 



CHAPTER II 



GBOGMAPfflCAZ DISTRIBUTION 

the last chapter we discussed Trachoma as a disease 
tich had raged from time immemorial in various districts 
I countries, in endemic or pandemic form. We further 
wed that it attracted general attention only by its 
iges since the beginning of last century amongst the 
lies and ciyil populations of European nations. It will 
r be of scientific as well as practical interest to make 
r the present geographical distribution of the disease. 
Speaking generally, one may say that after the first 
half of last century Trachoma diminished in extent through- 
out the continent. During the Napoleonic wars greater 
bodies of men had been marched up and down, and cast 
hither and thither throughout Europe, than at any time 
since the migration of nations and the Crusades. Hence 
Trachoma had found in the army a suitable nidus in which 
to develop. Under the influence of concentration in badly 
ventilated and filthy buildings, the countless insanitary 
conditions of a campaign, its many hardships and irregu- 
larities of life, combined with the very lowest level of 
hygiene at that period, the disease had grown with frightful 
virulence, baffling all the efforts of the surgeons, and 
hindering and paralysing strategic movements. 

For a long time Trachoma was erroneously held to be 
a disease peculiar to soldiers, from which the civil popula- 
tion was exempt ; hence it was called " Ophthalmia 
milittwts." Even as late as 1859 the Belgian Academy of 
licine' thought it necessary to publish the following 

' Frager, Med. Jihrb. Bd. III. S. 379. 
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ent : " There is no such disease as Ophthalom 
in so far as that term is meant to denote a specific 
eye affection exclusively found among soldiers." 

In the long period of peace following the Sinropeaa 
wars of liberation, in which armies were reduced in sin 
and more attention was devoted to the claims of hygiene. 
Trachoma gradually lost much of its virulence. It ^ 
peared more and more in the chronic form with which we 
are almost exclusively familiar to-day, and it began to 
become more and more confined to certain localities. After 
the experience of the wars it was studied by niunerooi 
surgeons, and its nature became better understood ; but as 
there was still much obscure, in spite of all investigations, 
an enormous literature sprang into being on the subject. 
After heated discussions and bitter controversies as to its 
ffitiology had gone on for years, and many books hod been 
written on its treatment and prophylaxis, special interest 
has been more recently aroused in the question of its 
geographical distribution. This was treated in a thorough 
and systematic manner for the first time in 1897 at the 
Eighth International Congress for Hygiene and Demo* 
graphy held at Budapest. Though we have not advanced 
so far as to be able to draw an exact map of the distribu* 
tion of Trachoma, yet so many accounts have been published 
from all parts of the world, that we have acquired very 
accurate knowledge in the case of some countries, and we 
have at least a general survey of most others. 

It is a peculiarity of this disease that it develops 
nowadays extremely slowly and almost imperceptibly, so 
that it is very difficult to draw up reliable statistics. 
Since a vast number of Trachoma patients never come 
under medical treatment, proper statistics could only be 
obtained by the examination of the whole population in the 
trachomatous districts. Such exhaustive investigations 
have naturally been carried out only in exceptional cases. 
In by far the majority one has to be satisfied with relat JTe 
figures — i.e. with the approximate estimate of such pat" 
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as have undergone medical treatment compared with 
total number of eye patients. By compiling as many 
reports as possible from public ophthalmic hospitals and 
private ophthalmic surgeons of any given district, province, 
or country, an approximate picture of the geographical 
distribution of Trachoma can he obtained. At the same 
time, the still prevalent uncertainty in diagnosis is very 
frequently a disturbing factor and source of many errors ; 
moreover, patients attending different surgeons are liable 
to be counted twice, and strangers to the district are not 
sufficiently differentiated. 

Statistics of this kind have been compiled by various 
authors. In 1861 C. Weiss published at Dorpat a thesis 
on The Siatistics and etiology of the most common Diseases 
f^ the Eye in Livonia, with special reference to Trachoma. 
Here, with the aid of a map, he described the distribution 
of Trachoma in the several districts of the Russian Baltic 
provinces. In 1879 F. Falk wrote a larger work, On the 
Geographical Distribution of some Diseases of the Eye. 
These were followed by the publication of numerous 
statistics. 

The latest inquiry, embracing the whole German 
Empire and neighbouring countries, emanates from Hirsch- 
berg,' who has rendered very valuable services to the 
subject. On practical grounds he distinguishes four 
grades : (1) Trachoma-free, when the native population 
yields less than 1 to 2 per thousand cases of Trachoma 
in all the eyo patients attending a particular hospital ; 
(2) slightly infected, when the number amounts to 10 to 
15 per thousand ; (3) moderately infected, up to 50 per 
thousand ; (t) seriously infected, beyond that number. 

From our present knowledge we must admit that 
Trachoma extends more or less over the whole world, and 
may be thus in a certain sense regarded as a " universal 
disease.'" Although there are areas that are absolutely 

' HirKhbrrg^ Deutsche mediz. Wochenschr. 1887, No. 27 ff. 
■ Zentralbl. f. prakL Augeoheilk. 1901, S. 398. 
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free from Trachoma, we nevertheless find it sponylicall; 
in every country, in many as an endemic disease, impairinc 
the working capacity of the people and the fighting poirer 
of the State, ruining the life and happiness of wbxAe 
families, and very decidedly influencing the number d 
blind. In some countries it has gained footing w t 
pandemic plague, apparently long beyond possibility of 
eradication. In order to be able to understand this fully, 
we must briefly review the nature and mode of propagation 
of Trachoma. 

Trachoma of the present day, as we shall explain man 
fully later, is an exceedingly chronic disease, contagious ti 
certain stages, and lasting for months, years, or eran 
decades — a disease which, when left to itself, may disappear 
in a certain number of cases without causing any great 
damage, but in most cases leads to serious and permaiufit 
injury to sight, and frequently to complete blindness. la 
former times it was pre-eminently a disease of the tataj 
and of soldiers, as the much-used term " ophthalmia 
militaris " shows. We now know, however, that the 
standing armies originally derive their Trachoma frcan 
the infected civil population in the areas from which 
recruits are drawn, only to give it back again to the 
people, often with interest, when men are discharged who 
have served their time or become incapacitated. Thus, 
as regards Trachoma, there exists between soldiers and 
civilians a very close relationship, which is increased to 
an extreme degree by billeting, manoeuvres, and especially 
the unhealthy conditions of life during war. 

All experts are agreed that the endemic form appears 
chiefly and primarily as a disease of families, extending 
very slowly and gradually among the resident population 
by direct contagion through the discharge, as e.ff. in 
Livonia, from one farm to the next. Fostered by ignorance, 
filth, poverty, and social misery. Trachoma is to-day 
essentially a disease of the poor, amongst whom it slowl^r 
and imperceptibly gains ground. In its earliest atag< 
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ivelopment in the lower classes it is little heeded, on 
»unt of the relatively slight inconvenience caused by 
I and it is often borne with a stupid kind of fatalism, 
btil sight is irretrievably lost. We then see it gradually 
■ough years and decades gaining hold over vast territories, 
assuming the nature of a plague, whilst the people 
Lain all unconscious. Even in higher social circles, 
among the authorities in places where compulsory 
ttcation and universal conscription do not direct attention 
Pit, it is still not regarded as the plague that it is. By 
time the opportunity for effective prevention is long 
kst, and due treatment of the endemic disease is surrounded 
by well-nigh insuperable difficulties. 

Further, we see the disease secretly and very slowly 
developing amongst the lowest classes, creeping quietly 
and continuously onwards, but speading rapidly in endemic 
or epidemic form wherever great multitudes are crowded 
together and direct contact frequently occurs, e.fj. 
in boarding-schools, workhouses, barracks, camps, and 
occasionally in ordinary schools. We see too, especially 
in this age of commerce, how the disease starts in endemic 
foci and spreads to unaffected areas along the channels of 
commercial intercourse, taking the form of a veritable trade 
disease, and in a certain measure retaming its migratory 
character. Thus, though altitude, geological and climatic 
conditions, individual and racial idiosj-ncrasy, occupation, 
etc., may esert a certain influence. Trachoma may finally 
gain a firm footing everywhere. 

If now, with the statistics before us, we consider first 
the Oerman Empire, we find localities in the east and 
north-east aifected with endemic Trachoma of the worst 
description. 

Widespread and endemic as Trachoma probably has been 

from time immemorial in the western provinces of Russia, 

especially in Poland and the Russian Baltic provinces, it 

I continually being brought over the border into Prussia ' 

' Hoppt, Zentrolbl f. prakt Augenbeilk. 189S, S. 7. 
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along the trade routes, and may have existed there for 
centuries. A more accurate numerical knowledge of 
Trachoma in the eastern Crerman provinces has been 
acquired only in recent times (since 1897) by the systematic 
examination of schools.' Until then opinion had to be 
formed on general grounds. Some data were also obtained 
from the results of recruiting, for by the regulations issued 
in 1880 and 1893, all persons with well-marked Trachomft 
are rejected or discharged. 

The reports from all the Government districts of Prassis 
prove that epidemic Trachoma prevails chiefly in East 
and West Prussia, in Posen, and in the border districts d 
Silesia. According to Kirchner,' the areas most affected 
in East Prussia are Johannisburg, Sensburg, Insterbtug, 
Pillkallen, Lyck, Tilsit, Heydekrug, Ragnit; in Wert 
Prussia, Konitz and Strasbiirg ; in Silesia, the Govemmeot 
district of Oppeln ; in Posen, chiefly Neutomischel, Jarot- 
schin. East Posen, Kosten, and Schildburg. The disease 
prevails everywhere, chiefly among the lower classes, and 
finds in the raw climate, the low grade of civilisation, the 
wretched domestic conditions and miserable dwellings, u 
well as in alcohol, its support and predisposing cause. In 
Posen * it is the rule among the lower classes for the whole 
family to live in a single room of the smallest possible 
dimensions, which serves for kitchen, washhouse, storeroom, 
and bedroom all in one ; moreover pigs and poultrj" run 
about in it, and dirt and filth abound. The same condition 
is found in many places in East and West Prussia. In most 
villages, as the reports of the medical inspectors show, there 
are low huts with clay floors, small low windows, and 
beds in which several persons sleep together. little 
attention is given to cleanliness, a common washing-basin 
and towel serve for all the inmates, only rai'e and sparing 
use is made of soap, and a regular bath is unusual — 

' Daa Sanitataweaen des Preusaischen Stoates wahrend der Jahre 1806-7. 
Bearbeitet von der Medizinftl-Abteiluug des KuItutiiniiusteriuBis, S. ISO. 

• Kirchner, 3i., Berlioer klin. Wocbenschr. 1887, No. 9, S. 3f. 

• wm Kobylecki. Zeitachr. f. JlediiiniUbeainU 1807, No. 2, S- 2. 
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itions which could scarcely he improved for preserving ^^M 
spreading the contagion. It is obvious, and is con- ^^] 
firmed by all observers, that under these circumstances 
the family and home life form the primary nidus of the [ 

disease, and the school only in quite secondary degree. ^^M 

If we imagine nxunerous bodies of soldiers thickly ^^M 
quartered in such districts in time of war, we can easily ^^ 
guess how great would be the danger of rapid infection, 
and we shall easily account for the fate of the Duke of 
York's army corps in 1812-3. We know from the example 
of Egypt that when a chronic national plague once seizes 
a rural population, it acquires an extremely tenacious 
and unalterable character. At that time the same condition 
prevailed there as to-day — viz. a dormant endemic com- 
plaint.' The soldiers slept in the beds of infected inhabi- 
tants, dried their faces and eyes with the same towels, and 
often came into still closer personal contact : it is little 
wonder that they became infected with Trachoma, even \ 
to an appalling degree, so as to be incapacitated. 

As regards the number of trachomatous persons in these i 
provinces, Kuhnt,' undoubtedly one of the best experts 
on Trachoma, in 1897 estimated the total in East Prussia 
alone at 75,000 at least — i.e. 37 per cent, of the whole ' 
population. He adds that in East Prussia the upper 
classes are also infected, and that no class is now perfectly 
free. Bach,* who gives the numbers compiled by Vossius, 
reports that of the total number of eye patients treated 
in Konigsberg from 1888 to 1892, 1343 per thousand were 
Trachoma. Kubnt* found in the same town from 1891 
to 1897 an average of 164 per thousand, all undoubted 
cases. In his report* of June 13th, 1896, to the Board 
of Education, he writes : " It is as yet impossible to obtain 
even an approximate idea of the extraordinary extent 
of granular disease. During my examinations of the 

' Grnrf, Studien iibet epidemiacbe Augeukrankheiten. Jena 189ft, 8. 57. 

' Ktihnt, Uebor die Therapie der Conjunctivitis granulosa. Jena 1897, 8. 18. 

' 8ai-/t, Inaug.-Diaa, Qiossen 1897, S. 20. 

* HivKhbrr-j, Deutsche med. Woch, 1897, S. 31 f. 
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.ools I hare not yet fotmd & single class in whioh then 
rere not one or tiro cases. I am conTinced that the diseue 
on the increase." 

In West Pm&sia, Greeff,' who was also conmussii 
ly the GoTemmeut to investigate the spread of Trachoim, 
estimates the total nomber of patients in 1S9S at '17,250— 
i,e. \'o per cent, of the population. As Greeff supports 
the dualistic theory, distinguishing follicular catanfa 
sharply from Trachoma, his numbers will probably not 
be too high. Sehneller, in Dantzic, between 1875 and 1892 
had 1,751 cases of Trachoma among 30,000 eye patients, 
— i.e. 58'3 per thousand of the total number. 

Hirschberg,' in examining the pupils in the gymnasia 
(high schools), found the proportion of Trachoma casa 
to be 50 — 100 per thousand ; in the town schools, usoallj 
100 — 150 per thousand ; and in the vilh^e schools, 200 — 170 
per thousand. On making an esact count in two villages 
in East Prussia, Kalinowen and Molewen, in the district 

I of Lyck, he found Trachoma in 100 per thousand of the 
population ; in severe form in 10 — 20 per thousand. 
In the province of Poseu reports' are available from 
Hie towns of Bromberg and Posen. In Bromberg, between 
1883 and 1896, Augstein had 1,597 case^ among 13,374 
eye patients — i.e. 119 per thousand. In Posen the numbers 
given by Wicherkiewicz and Pincus were ISO't and 160 per 
thousand. Hence we must conclude that the province 

»of Posen was seriously infected. 
Silesia shows slight infection for the greater part. Upper 
Silesia a moderate degree. The most infected district, 
Oppeln, lies very low,^ whilst the least infected part, 
Halberschwerdt, has the highest altitude. In 1894 Yossius 
found Trachoma occurring in 20 — 90 per thousand of all 
eye patients in Silesia. Oppeln lies only 160 metres 
Above the sea level, is frequently inundated, and con1 




Gra^, loa cit. S. 50. 

ffirtchbfTif, Deutache med. Wocb. 1897, S. 3a 

Wolf berg, Nagela JahrealwrichL 1893, S. 288. 
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ng its inhabitants 66 per cent. Poles to 34 per cent. 
Germans. The former are comparatively much more 
affected. 

Just as these provinces, the worst affected in all 
Prussia, receive Trachoma from the east (from Russia, 
GaUcia, and probably from Hungary), so they continually 
pass it on to the west, following the general trend of 
commerce — an undoubted and very remarkable fact. 
Trachoma has unmistakably set out on a slow migration 
west. Until quite recently in Germany it was confined 
to East and West Prussia, the eastern part of Pomerania, 
the east of Posen, and several small areas in the Eichsfeld, 
and in Hesse. In the last few years we have received 
reports from the eye clinics of almost all the universities 
of continual sporadic influx of the disease.' The chief 
blame for this deplorable state of affairs rests on the tramps 
who wander westwards from Russia and the eastern parts 
of Prussia for weeks and months in every year, in order 
to find employment in mines or buildings, or as labourers 
on farms, returning home when their work is finished. In 
this manner, according to the medical reports.^ the disease 
was carried into the districts of Stettin, Stralsund, Merse- 
burg, etc., by the so-called " Saxony tramps " (Sachsen- 
gdnger), by miners into the manufacturing districts of 
Westphalia and the Rhine, by navvies on the Kaiser 
Wilhelm canal into Holstein, and by navvies on the Ems- 
Jade canal into Oldenburg and Hanover. M. Kirchner 
has laid great stress on this grave danger. Great credit 
is also due to him for fijst getting the Government to 
wage war on Trachoma. 

A similar r61e to that of the Russian and Polish 
labourers on the east is played by Italians on the south; 
but as the southern Grerman states are less susceptible 
to Trachoma, they do not work bo much mischief. 



' BerL klin. Wochenschrift 1900, No. 9, S. 19S. Vortrag von M. Kirchiitr. 
* Daa Sanitatawesen des PreusHischen Staates wiihreod der Jabre 1895- 
8.139. 
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The German Empire is further exposed to the intro- 
duction of the disease from Bohemia, Belgium, and the 
Netherlands. 

Besides the great centre for Trachoma in the east of 
Grermany, other areas in the west have to be taken into 
account, although affected to a less extent — viz. Hesse- 
Nassau, especially the district of Biedenkopf on the Upper 
Lahn, parts of Bhinelaud, especially the neighbourhood 
of Bonn, of Westphalia, the western part of the Palatinate 
of the Rhine, Miilhausen in Alsace, the Eichsfeld, and 
parts of Thuringia. In the eastern part of Further 
Pomerania, too, as well as in Mecklenburg, the disease 
has gained a footing within the last decade. 

In Central Germany it occurs very rarely, and only 
in sporadic cases. Saxony and Thuringia are in part* 
free from it, in parts only slightly infected. 

The states of Southern Germany — Baden, Wiirtemberg, 
and Bavaria— are practically exempt. Only Hoheuzollem,' 
which is infected, according to Schleich, by discharged 
Prussian soldiers, and the marshy district around Bayreuth 
in Upper Franconia, form isolated patches of infection, 
the latter area extending as far as Erlangen. 

The following figures, giving the proportion of Trachoma 
cases to the total number of eye patients under medical 
treatment, are quoted from the statistics of Vossins* (1894) 
East Prussia, IS-i'S per thousand; West Prussia, 58'3 
Pomerania, 11; Posen, 131-; Silesia, 22—90; Saxony, G — 26-3; 
Schleswig-Holstein, ll'l ; Hanover, 83'1 (?) ; Westphalia, 
41*2 ; the Rhine Province, 12'8 — 82"8 ; and Hesse-Nassau, 
12*8 — 103"8. These figures are now only approximately 
correct; for more exact information Hirschberg's Oeo- 
graphische Verbreitmig der Komerkrankheit, which con- 
tains a rich collection of statistics, should be consulted. 

According to the most recent observations, however, a 

' Sattlrr, Verhandlun),'en dea X, international on medizinischen KongreMOt 

1890. Berlin 1S91,S. 30.— SaiiitiiUwceen dea PreussUuhen SUates fUr 1898-^ 

S. 149. 

■ Voaiw, NoguU Jahresberiulit 1697, S. lOS. 
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distinct decrease in the amount of Trachoma has occurred 
during the last ten years, especially in the Trestem part 
of Germany. Many observers, such as A. Peters' and 
Probsting, regard this as simply due to epidemiological 
fluctuation. 

In the Prussian German army * the number that 
enlisted in 1867 was 323 per thousand of the total 
strength; in 1868, 258; in 1869, 26-3. The Franco-German 
war of 1870-1 did not cause any rise, and since then 
there has been a continuous decrease, as the following 
table shows.* 



Ye«. 


Cum 








1876-76 


9-4 


0-85 


1876-77 


70 


0-48 


1877-78 


62 


0-47 


1878-79 


5-6 


0-81 


1879-80 


6-0 


0-63 


1880-81 


5-3 


0'64 


1881-62 


4-4 


0-47 


1882-83 


4-3 


0-46 


1883-84 


35 


0-47 


1884-86 


3-7 


0-29 


lB85-8fl 


2-7 


034 


1886-87 


20 


0-42 


1887-88 


ai 


036 


1888-89 


2'0 


0-38 


1689-90 


a-o 


0-42 


1890-91 


1-9 


0-30 


1891-92 


1-8 


0-41 


1898-93 


1-4 


0-32 


1893-94 


1-5 


0-31 


1894-95 


13 


0-31 


1895-96 


11 


0-26 


189fi-97 


12 


024 


1897-98 


092 


0'21 


1898-99 




0-14 


1899-1900 


0-53 


0-12 



IAs regards the number of patients in the individual 
iiy corps, the I. (East Prussia) has for years stood first, 

' PtUrt, A., MiiDch. medizin. Wochenschr. 1803, No. 3, 

' Kirchntr, Jf.,GrundriM der Militar-Ge8undheitap9i>ge. Braunschweig 1888, 
161. 
[ ■ Nftch d. Sanitatsberichlen uber d. Kijnigl, PreuaB. Annee, etc. 
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whUst the XVII. (West Prussia), the II. (Pomerania), 
and the V. (Posen) show a considerable nitmber. Tbtt 
average entry between 1890 and 1900 is shown in the 
following table : — 



I. Army Corps (East Prussia) 



XVI, 
VII. 



IX. 



XI. 

XV. 
O.K. 

vni. 

XII. (I.K.S.) „ 



(West Prussia) 

(Pomerania) 2-65 

(Posen) 2-35 

(Brandenburg) .... 1'67 

(Saxony) 1-41 

(SQeaia) 1-40 

(Lorraine) 088 

(Weatphaiifl.) .... 0-64 

(Hanover) 058 

{Schleswig-HoIsteiD, Mecklenburg) 0'49 
(Hes9e-CB,8§e1, Saxony, etc.) . . 039 
(Alsace) 0-34 



. 5-34 per *.Krt.— wJ 



(Rhineland) 020 „ 

(Kingdom of Saxony) . , . 0'18 „ „ 

XrV. Army Corps (Grand Duchy of Baden) . . O'lT „ „ 

Xin. (K.W.) „ (Kingdom of Wurtemberg) . . 0'04 „ „ 

Amongst the newly formed army corps of 1898 the 
XVTII. (Grand Duchy of Hesse, Hesse-Nassau) had an 
annual quotum of 010, and the XIS. {II. K.8.), 0-12 per 
thousand. To these may be added the I. Bavarian with 
0'18, and the II. Bavarian with I'l per thousand. No 
figures are available as to the III. Bavarian. 

It is worthy of note that the number of patients in 
each army corps no longer gives an accurate gauge 
of the ratio among the civil population in the various 
provinces, because of the frequent drafting of recruits 
into other provinces. 

As regards the number of patients per month we 
need only mention the enormous rise during October, 
the month in which recruits are enrolled. It is then 
nearly five times more than the highest in the other 
months. The latter do not show any great difff 
amongst themselves. 
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In the German navy ' Trachoma plays no great part. 
he average from 1890-5 was 0'9 per thousand, and from 
1897-9, 0-5. The large rise during 1896-7— to 231 per 
thousand — was not due to Trachoma, but to follicular con- 
junctivitis, which raged as an epidemic in the great barrackB 
at Wilhelmshaven. 

The cases observed occurred as a rule among recruits 
from the East Prussian provinces. In 1897-8 the in- 
fection was caught in one case in New Guinea, and in 
1898-9 in two cases in Kowchow, through contact with 
Chinese. 

The number of cases of Trachoma in the German army 
and navy are even less than those cited, for cases of folli- 
cular catarrh are often included in the reports. 

Rttaaia takes the first place among European countries 
affected with Trachoma. There are no historical records 
to show how long Trachoma has been endemic here, 
but to judge from its present extent, it must have become 
established centuries ago. Eble' quotes a statement made 
by the Russian physician Lang in 1825, that this form 
of ophthalmia had occurred sporadically in the Crimea 
from time immemorial, chiefly affecting the lower classes 
of Tartars. Lang further states that between 1782 and 
1805 two epidemics of contagious ophthalmia occurred, 
first in the town of Sebastopol, spreading thence into 
the country ; and that in recent years it occurs more 
frequently, chiefly affecting the troops garrisoned in some 
of the towns. Lang is of the opinion that the disease 
probably came originally from Egypt, and was carried 
into the Crimea by the numerous pilgrims returning from 
Mecca through Cairo. He brings forward no proof of this 
assertion. 

According to Reutlinger," epidemic and endemic eye 
diseases have been almost continuous in the Russian army 

' SUtistischer SanitStabericht iiber die Kaiaerl. Deutsche Marine. 1890 — 1900. 
' EHr, loc. cit. S. 52. 

* ReuUiager, Wojenno-mtxlizinski Journal. St. Fetersburg 1S86. W. Roth's 
Jahrcsbericht 18S6, 8. 74. 



since 1820 to the present day. We find numerous articles 
about them in the literature during the last twenty-five 
to thirty years. 

According to Reutlinger, too, the Crimean peninsula was 
always most affected. The sharp, chalky dust formed 5 
predisposing cause, and the disease was so prevalent that 
it went hy the name " Krymsa "— i.e. the Crimean oph- 
thalmia. Next to the Crimea the western provinces and 
the St. Petersburg and Caucasus military districts are 
said to have been most affected. 

Skrebitzky ' states that of the extremely large number 
of cases of blindness among the Russian soldiers in the 
Erusso-Turkish war of 1877-8, only 5 per cent, were due 
to wounds, the remainder being caused by contagioiu 
eye diseases, chiefly Trachoma. At the instance of Uw 
" Central Bureau for the Maintenance of Needy Soldiers' 
Families," Skrebitzky in 3879-80 made journeys into tlie 
central and southern provinces of Russia. He recognised 
the extraordinary prevalence of blindness throughout 
the country, and directed the attention of the public 
to it. He estimated the number of blind in Hussia at 
400,000, and showed the principal causes to be smallpox, 
ophthalmia neonatorum, and Trachoma. Walter (Odessa) 
reports that 18 to 19 per cent, of all cases of blindness 
ID Russia are due to Trachoma ; according to Ser^efE, 
Aljantschikotf, Kuschett', and others, 30 per cent. In 
some districts the proportion is said to rise to 40 and 
even 82 per cent.' According to Madame Putiata ICersch- 
baumer, who quotes from the reports of the Czarina Maria 
Blind Asylum, the number of Trachoma cases in some 
Russian provinces form 800 (!) per thousand of all eye 
patients, the patients rendered blind constituting 92 per 
cent, of all cases of incui-able blindness. Truly startlhig 
figures, when one considers that in these cases the blindnew 
might be averted ! 

' I»chreyt, ZcntmlbL f. prakt, Augenheilk. IS&fl, 8. 321. 
' Aiuttytky, Arcliiv f. Augenheilk. lid, XXX. 8. 176. 
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^V Fialkowsky ' reports that in 1883 the Russiaa army 
contained 5 to 25 per cent., some divisions over 10 per cent,, 
of soldiers affected with eye diseases, by which at least 
one-tenth of the army would be rendered temporarily unfit 
for service. According to Lawrentjew,' out of 2,417,746 
men, the fighting strength of the army, there were 240,564 — 
i.e. 9'94 per cent. — eye patients in 1883-5, and of these the 
serious cases in hospitals numbered 67,384, or 28 per cent. I 
of the total number of eye patients. Consideralily more I 
than half of these had Trachoma. Of these, 2,253, or 194 j 
per cent., partially or completely lost their sight, apart from I 
the large number that were sent on furlough, or were dis- 1 
charged as unfit for duty. I 

Talko * in 1885 found on an average 83"6 cases of 1 
Trachoma per thousand among the infantry, 64"1 among the \ 
cavalry, 59'9 in the engineers, and 23-8 in the artillery. I 
Among the men in their first year of service there were I 
calculated to be 2'3 per cent., with Trachoma, in their 
fourth year as many as 8'2 per cent.* I 

In the Cossack regiments Trachoma is said to have 
been rare, because it did not exist among the young 
Cossacks on the Don, and the Cossacks during their 
period of service were more employed in the open thaa.. 
in barracks. \ 

According to Iskersky," nearly 45,000 cases of Trachoma 
were numbered in the Russian army in 1890. Kamocki * 
(Warsaw) gives the total number from the official health 
report for 1892 as 58,369— *.<?. 669 per thousand of the 
effective force. Of these 12,877, or 716 per thousand, be- 
loDKed to the military district of Warsaw alone. According 



^^Kftalkotosk;/, W'ojenno-Banitarnoje Djelo lBa3, No. 13 und 14. 

^^^ Lavrrenljew, WoJeano-medudDski Journal 1887. Roth'a Jahrcabericht I687i 

aiss. 

• Talko, Roth's Jahresbericht 1887, S. 120. 

' See Troiuky, SchweigKcr'a Archiv Bd. 18, S. 490. 

' Idcertky (SL Petersburg), Wjestnik oftalmologii 1893. Zeiitmiblutt f. prakt. \ 
Aagenheilkunde 1883. 

* Zeatralblutl f. pcakt. Augenheilk. 18&7, S. Ifi7. 
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to Reutlinger,' the proportion of Trachoma varies among 
the different divisions of the army between and 337 pa 
thousand. The highest figures were yielded by the district 
of Kieff and the Caucasian troops. 

The chief cause of this widespread distribution of 
Trachoma is stated by all authors with great iinaniniity to 
be the enrolling of recruits already infected, a practice 
which is allowed by the regulations as long as the cornea 
is not seriously affected. Lawrentjew stated in 1887 that 
13'7 per cent, of the new recruits were suffering from 
Trachoma : it is true that from ISQi to 1900 he found only 
5'7 per cent, in the military district of Moscow. Talko 
calculated in 1887 that 8,000 to 10,000 trachomatous men 
were enrolled every year. Before they enter the service 
Trachoma appears as such a harmless complaint that the 
victims are scarcely aware of its presence. Among soldiers, 
however, the influence of barrack life makes it a very 
serious disease, frequently followed by loss of sight. 
Moreover, the introduction of infected recruits leads to 
enormous spread, and the discharge of men not com- 
pletely cured helps further extension of the disease 
amongst the people. 

Reich/ in 1883, wrote that the enrolment of trachoma- 
tous men continued, in spite of the solemn warning of 
all experts, the reason being that otherwise diminished 
enlistment would get the Military Department into trouble, 
any law to the contrary affording a chance of escape from 
service. 

Within the last decade a gratifying change for the 
better seems to have set in, due probably to improved 
sanitary measures and the introduction of the mechanical 
method of treatment. The following table, taken from 
the official reports, was placed at the disposal of the 
author by the Imperial Russian Health Administration :— 

' Seuttinger, Inaug.-DiRsertation St. Petoruburg 1898, Zeiuichr, f. Au| 
1889, B(L I. S. 2ftft 

' Beieh, Wujaiiao-aaiiitamoje Djelo 1883, Ng. 31. 
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STATE OF TRACHOMA IN THE RUSSIAN ARMY 
FOR THE YEARS 1890—1801 



UNrrr fob Snvici. 



ft 



Afawluto Nnmben. Per IlouMwl. 



leeo 


11.087 


isai 


10,385 


1893 


8,835 


1893 


7,2U 


1894 


6.602 


1895 


7,259 


1896 


6,eii 


1687 


6,178 


1896 


G,847 


1899 


5,736 


1900 


6,136 


xmi 


7^1 



Abaohite Namben. P« Thonund. 



It should be stated that the number of cases refers only 
to those treated in hospitals, so that the trachomatous 
soldiers at the front are not included. 

In the Russian navy Trachoma has decreased since the 
recruiting order of 1883, whereby men who were infected 
could no longer be enlisted. According to Ljubinski,' the 
numbers of trachomatous naval recruits were : — 



1'6 per cent. 



0'6 per cent 



In the spring of 1889 Ljubinski' was instructed to 
examine ■ 2,696 men in the Black Sea fleet ; he found 113 
cases of Trachoma — i.e. 3'8 per cent. 

Among the civil population Trachoma is very prevalent, 
and very few districts of Eussia are quite free from it. 

^^L ■ Roth's Jahresbencfat 1892, S. 110. 

^^H > Ibid. 1888, S. 131. 
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The Baltic provinces are known to have been an old focus. 
Exhaustive accounts are to hand from Livonia and ito 
university town of Dorpat. 

Copious material was published by Weiss' in 1861, 
collected by the professors of Dorpat and their senior 
pupils, who every year searched one by one the various 
districts of the Baltic provinces. Weiss found that 
Trachoma was by far the most common eye disease among 
the peasantry of Livonia. He considered that Trachoma 
could occur as a sequel of old inflammation, and nuxt 
readily developed in a conjimctiva which had been left lax 
and susceptible by previous inflammation and catarriL 
Weiss, Adelmann, and von Hoist blame the nature of the 
soil in these parts for the origin and spread of the disease- 
Swamps are said to be specially favourable : whilst in some 
districts the proportion of cases is 10'9 per thousand, in 
others it reaches 23"9 to 30, and even 44"6. Pollution 
of the air by the wetting and drying of flax is held by 
Weiss to be another cause in some parishes. He also lays 
emphasis on the fact that in regions abounding in marshes, 
but exposed to free currents of air. Trachoma is less 
common. The effluvia from the swamps cannot have so 
much effect in these regions, on account of the purifying 
action of the winds. Finally, the dark, low dwellings, 
continually filled with smoke, and devoid of all rational 
ventilation, which are often met with, especially in the 
Esthonian or north part of Livonia, are said to have an 
injurious influence, the smoke irritating the conjunctiva 
and rendering it more susceptible. Weiss positively denies 
any increased predisposition to Trachoma among the 
Esthonians as a race, bearing in mind their Mongolian type 
of skull. He found no time of life exempt from the 
disease : he met with it from infancy to extreme old a^. 
An increase in frequency could be observed towards the 
thirtieth and fortieth years of life, after which the pro- 
portion fell again. 

* Weiu, loaug.-Disa. Dorpat 1861. ^^| 
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ehm' states that during the years 1856-9 v. Oettingen 
V, Samson found nearly 1 per cent, of the total 
population affected with Trachoma — in some districts as 
many as 44 per cent. ; and that in 1857 Beiher discovered 
the disease in 62 per cent, of the scholars in the village 
and parochial schools. Oehm in 1892, from a collection 
of many facts and the examination of many schools, 
ascertained that H*4 per cent, of the school children 
were suffering from Trachoma in the Lettic or southern 
part of Livonia, whilst in the northern or Esthonian 
part there were 23"8 per cent., or more than twice as many. 
The amount of Trachoma, he asserts, rises regularly in 
passing from south to north ; and this is explained hy the 
difference in civilisation and social life, for the Letts are far 
more cultured than the Esthonians. Of the total number 
of eye patients that received medical treatment, 372 per 
thousand were found to be Trachoma. The proportion 
among males as compared with females is nearly 3:4; 
according to Weiss, 0'7 : 1'5. This ratio only holds good for 
adults, amongst whom nearly half the total number had 
affection of the cornea. Since the investigations of WeisB 
a diminution of Trachoma could be observed in Livonia. 

In Finland, a country possessing many rivers, lakes, 
swamps, and forests. Trachoma is very prevalent ; indeed, 
Hirschberg states that it has more cases than any other 
country in northern Europe. From 1886 to 1897, 31'6 per 
thousand of the conscripts in Finland were exempted on 
account of eye disease, especially Trachoma and its sequeliE.' 
Trachoma and other eye affections are commonest in the 
most northern province of Uleaborg. In Sweden Trachoma 
is the cause of only 0'85 per cent, of all cases of blindness, 
whilst in Finland it is answerable for 30 per cent. I 
Trachoma and blindness are also more than twice as 
common among the Finns than among the Swedes in 
Finland. This difference, however, is due, not to difference 

' OeArn, Zentralblatt f. pmkt. Augenhcilk. Bd. XVn. S. 79 ff. 
■ Lind^ Finskft Lakar. Hand. 1899, 41, No. 1. 
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in race, but to certain habits and customs which are peculiai 
to the different regions. This is proved by Widmark k 
hia interesting research on the distributioa of Tradiom , 
in the Fryk Valley in Wermland, in Sweden, where titt 
Swedes suffer more than the Finns who have migrated there. 
In this connection Widmark lays stress on the fact that 
in the North, Trachoma is an old disease which is spoken 
of as being endemic in certain regions even in the medical 
literature of the eighteenth century. The blind in Finland 
amount to 15"5 (according to Hirschberg, 219) per 10,000 
of the population, whilst in the neighbouring countries, 
Sweden, Norway, and Denmark, the numbers are 8'3, 12'8, 
and 53 respectively. Finally, Widmark emphasises the 
fact that blindness has diminished very considerably in 
Scandinavia and Finland within the last decade, except 
in Sweden, from which large numbers of young people 
with good vision have emigrated. 

Siberia is also very seriously affected with Trachoma. 
Madame Putiata Kerschbaumer^ was sent there in 1900 
as the chief of an " ophthalmic flying column." This 
consisted of several oculists, male and female army 
surgeons, and sisters of the Red Cross. Up to that 
time there were only two eye-hospitals in the whole 
of Siberia — one the university eye clinic in Tomsk with 
ten beds, the other in Usolia, near Irkutsk, with five beds. 

The column worked for eight months in cities and 
large market towns along the Trans-Siberian Railway, the 
existing hospitals providing a considerable number of beds 
for the reception of eye patients. Small detachments visited 
some places remote from the railway, and worked in the 
hospitals under the direction of the assistant surgeons. 
Not less than two months were spent in each place. The 
public were officially informed of the arrival of the column, 
and those suffering from eye complaints flocked in great 
numbers to the place, many travelling 100 to 350 verste, or 
kilometres, on foot, often in the coldest weather. 

I Piaiata Krridtbditmer. Zeitachr. f. Aiigenheilk. Bd. VII. 1902, 8. X 
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^^fciere were 8,342 cases of Trachoma treated — i.e. 384 per 
^^Keand of aLl the eye patients. Of the total number, 
^^H?, or 12'41 per cent., were cases of incurable blindness, 
^^H causes being smallpox, 18'5, per cent.; Trachoma, 
^^K per cent. ; and ophthalmia neonatorum, 3'3 per cent. 
^^Bhe worst victims of Trachoma in Siberia are people 
MPS have migrated from Russia, bringing the disease 
-inth them. The spread of the disease is favoured by 
ibe bad sanitary conditions which prevail, and it rapidly 
extends among the native population. The number and 
-sererity of the cases keep pace with the unfavourable 
material, educational, and sanitary conditions. 

The Chuwashian colonies' are the most affected with 
Trachoma ; these people live in extraordinary misery, 
huddled together in small huts. In a colony in the 
province of Tomsk only one house in fifty-two was free 
Crom the disease. Among the more wealthy peasantry, 
lirittg under better hygienic conditions, only one or two 
cases were seen. 

It may be mentioned that the so-called " ophthalmic 
flying columns," founded by Professor Belljarminow, are 
organised by the " Board for the Prevention of Blindness," 
which is honoured by the patronage of H.M. the Czarina 
Maria Feodorowna. Having a definite plan before them, 
they have met with much success.' Since 1893 expeditions, 
fully equipped -with instnunents and drugs, have been sent 
out during the summer university vacations into various; 
districts, under the direction of ophthalmologists, with tb 
object of giving treatment, gratis, to the peopL 

The Board for the Prcveaition of Blindness, besidi 
puking a scientific inTMtigation of blindness, have set 
^Krk to battle with the caases of it, and for this object] 
l^pro tnade it tJwirnainjiorpose to found dispensaries sad\ 
^hospitalfe. to incinaaj uimber of specialists, to ciroolal* 
popular Vileratur- — object, etc. Although the effiwtt 

» lt« right bank of the Volga. 
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Hirachberg was unable to find any districts in Russia 
rhich were absolutely free from Trachoma, or only 
lightly affected. 

Amtria-Hungary is less over-run with Trachoma than 
Lussia, but must still be reckoned among the European 
ountries infested with the disease, the eastern part being 
specially affected. 

A full account of the statistics on Trachoma in 
!isleithania was given by von Reuss' at the eighth 
nternationai Congress of Hygiene and Demography at 
Judapest in 1897. From his very thorough investigations 
lS came to the following conclusions. The mountainous 
egions, especially amongst the Alps, have very little 
Vachoma. This is due to the fact that the population 
J nowhere great, the means of communication are not 
ood, whilst factories and workshops are few. Wherever 
Vachoma occurs in these districts, it has been intro- 
uced by labourers. If it is more common among the 
ilars in the south and the Jews in the north, it is due 
a their social conditions, their poverty, filthy habits, 
nd bad domestic arrangements. 

The army is a very important factor in the spread 
f Trachoma, for it transmitted the disease to the civil 
opulation after the epidemics at Klagenfurt, previously 
lentioned, and also later at the fortresses of Mainz 
nd Rastatt, whilst, on the other hand, it is continually 
Bceiving fresh Trachoma through recruits coming from 
[ifected districts. 

In some regions the influx of workmen — farm labourers, 
uilders, etc. — which occurs at certain seasons of the year, 
J of importance. 

If we look at the map of Cislcithania, beginning at the 
Duth-west, we find that Trachoma travels from Italy into 
talian Tyrol. Istria, Dalmatia, and the regions round 
r6rz and Triest, which are much infected, probably derive 
Iwdisease from Italy and the eastern provinces, including 

^B ' Zentralbtatt f. prakt. Augenhdlkonde 1896, S. 314. 
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Hungary. From Istria, Croatia, and Hungary the disetM 
spreads towards Carniola and southern Styria. 

Trachoma occurs all over Carniola, endemic in some 
places, sporadic in others. Neither nationality, nature d 
soil, nor altitude is the determining factor, but the con- 
ditions of commerce, the grade of civilisation, and particu- 
larly the want of cleanliness among the people. For the 
last, scarcity of water is in some degree responsible — e.g. 
in southern Carniola, where Trachoma is rife. Bock' 
found it even in places at an altitude of 1,090 metres. 
Where it appeared endemic it ran a virulent course, the 
majority of cases being amongst the peasantry and 
labouring classes. 

In 1894 Matkowic' investigated the frequency rf 
Trachoma among the Croats and Slavs, and collected 9,164 
cases. In the Book of Trachoma kept by the authorities, 
16,267 cases were recorded for the year 1897. Gipsies 
enjoy comparative immunity, whilst the Slavs (Croats, 
Servians, Czechs, and Poles), as well as the people of 
Finland and Hungary, seem specially prone. According 
to Matkowic, this predisposition is due to reduced alkalinity 
of the tears, with consequent attenuation of bactericidal 
power, caused by constitutional and climatic conditions. 

The northern and western parts of Styria, a large part 
of Carinthia, the whole of German Tyrol and Vorarlbei^, 
Salzburg and Upper Austria, are only very slightly affected. 
Lower Austria, with the exception of Vienna, haa also a 
very low percentage of cases. The western part of Silesia 
is almost immune, while the eastern part, with Galicia 
and Bukowina, forms the true home of Trachoma in 
Cisleithania. 

Bohemia occupies an intermediate place. The most 
important area, according to Reisinger,' is the Elbe Valley, 

' Bock, UeberTr&chom. MitbesondererBeriicksichtiguDgBemee VorkomineDR 
in Knvin. Wien 190U, S. 30. 

■ Zetitralhlntt ftir prakt. Augenheilk. 1B98, S. &07. 
• Saeh. loc cit. S. 14. 



GEOGRAPHICAL DISTRIBUTION 



4fi1 



1 Colin to Leitmeritz, and offshoots along its tributaries, 
district is thickly wooded, fertile, and marshy, and 
pwhere has an altitude of more than 200 metres. Here 
rfjhoma occurs in about 120 to 14.0 per thousand of eye 
In spring these parts are inundated, the bed 
the river being very shallow ; while in summer the 
Tera are often mere quagmires. 
Further, Trachoma is found in the plateau which 
■ounds this valley (with an altitude of 200 to 300 metres), 
I plateau in southern Bohemia (altitude, 300 to 400 
metres), containing numerous swamps and lakes, and 
lastly in a small area south-east from Prague (over 
300 metres high). All these districts have a very heavy 
rainfall during the spi-ing, and are also infected with 
malaria, which, however, does not extend so widely as 
Trachoma. During the spring and summer months 
Tracboma shows a considerable increase, but from August 
onwards a rapid decrease. Generally speaking, it ceases 
to exist in Bohemia at an altitude of 460 metres. 

The north-eastern part of Bohemia must be regarded 
as primarily free from Trachoma : it is not endemic there, i 
but only imported, and, according to Bayer,' yields a total 
of 16'6 per thousand of all eye patients. 

The worst infected part of Cisleithania is Galicia. 
From 1892 to 1898 no fewer than 5,938 cases were treated 
in the hospital at Lemberg * — i.e. 286*4i per thousand of all 
eye patients. 

The distribution of Trachoma in Cisleithania, according 
I Reuss,^ is as follows : — 

. 40 per thouBand of all eye d 




. 11-6 

\^ Nagcl's Jtihr^bericht lg90, S. 116. 
' Maehtk, Bcricbt iiber die Wirksamkeit der Augenabt«ilung dMg 
' " ikenhausea bu Lemberg fur 1892-8. Lemburg 18a9. 
I Kasel'a Jabresbericht 1896, S. lU. 




StTria .... 39'fi per thousand of ail eye 

Camiola .... 66'7 

The Coast and Dalmatia . 644 

Lower Austria aad Vienna . 35-9 

Bohpinitt . . . 40 

West Silesia . under 10 

EastSUesia . . .40 

WeetGalicla . . .110 

East Gal ida . .over 110 



We are indebted to Feuer ' for exhaustive investiga- 
tions on the distribution of Trachoma in Transleithania 
(Hungary), This author, previously an army surgeon, 
became Medical Officer of Health in Hungary. In 1S95 
he found 27,921 cases of Trachoma, and 7,713 Buspected 
cases — in all 11'2 per thousand of the entire population. 

Apart from the sporadic cases which were to be found 
in most parts of the country, he discovered two chief fod. 
The larger primary one was in the south, the so-called 
Alfold, a low-lying tract, sandy in places, and everywhere 
dry and free from swamps, between the Danube and Uu 
Theiss, and east of the Theiss. The smaller one was in tlu 
north, in a very mountainous and well-wooded region, the 
centre of which is formed by the Privigy district of Neutra. 

These two districts are diametrically opposed to each 
other, not only in orographic, but also in ethnographic, 
educational, and economic respects. In both the peasants 
and working classes are chiefly affected. The population 
of the southern area, composed of Hungarians, South Slavs, 
and Giermans, are for the most part well-to-do and cleanly; 
they do not wander from their homes, and, although they 
live together in large families, yet they inhabit com- 
paratively good dwellings, and have had a fairly good 
education. The people in the northern area, on the other 
hand, composed of Slowaks (North Slavs) and Swabians, 
are exceedingly poor, and dirty iu their habits ; they live 
in wood huts, which often have no chimney, and the large 



' Frutr, Die Verbreitung des Tmchoma in Ungam 
Vorgehen gegi^n daseolbe. Stuttgart 1897, S. 61. 
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lily is housed in one room, along with pigs and poultry. 
I these people cannot obtain the bare means of subsistenoe 
t their own homes, they have to go as labourers into the 
»re prospei-ous plain of South Hungary (Alfold), and 
I very fact forms the link between the two centres of 
«homa in the north and south. The labourer from, 
1 north acquired the disease in Alfold, and took it home, 
fcere it found a favourable soil, although it was recent 
% origin, and had to spread in a mountainous district. It 
(Tertheless assumed far more serious proportions as an 
demic disease than in the low-lying tableland that gave 
I birth. 

The contagion was no doubt brought to the Alfold 
aict by the army, in which, as we have seen, the disease 
i been prevalent since the second decade of last century. 
The south-eastern portion of Alfold was formerly the 
military frontier for protection against the Turks, and 
was occupied almost solely by the families of the soldiers 
up to 1873, when the latter were disbanded. The Border 
regiments were composed of Croats and Servians, and 
afterwards of Wallachians (Roumanians); they were 
infested with Trachoma, as we have already seen, and 
in 1833-4, Friedrich Jaeger found 920 out of 1,238 men 
in the 2nd Battalion of the Peterwardine Borderers in 
Klagenfurt (i.e. 7't per cent.) affected with the disease. 
It may be assumed with great certainty that many of these 
patients returned to their homes not fully cured, and hence 
the disease became widely disseminated over the province. 

Feuer, who travelled through the infected areas, es- 
tablished the fact that the German Banatian regiment, 
which was recruited from Alfold, suffered so severely from 
Trachoma in Bukowina in 1848, and again in Italy in 1869, 
that it had to be disbanded in the latter seat of war. lie 
saw numei-ous veterans with cicatrised Trachoma, many 
blind in one or both eyes.' 

^K' The blind in Dungary numbered in 1890, lOS : tu,000 ; in 1880, 13 : 10,000 
^Hrr, Zeitachrift fur Aogenheilkiinde, Bd. HI. 1900, S. 4&S). 
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It is exceedingly characteristic of the epidemiologj 
of Trachoma that, while it could be proved to have been 
prevalent in Alfold for several decades, it did not arouse 
the attention of the authorities in the slightest degree. It 
was only in 1883 that it was really discovered by a judge, 
who was struck by the number of people affected with 
eye disease appearing before him in court,' a disooTery 
which led to the commission undertaken by Feuer. In 
1884 he examined the entu'c population in the thr» 
southern districts of Torontal, and out of 96,000 inhabitaots, 
5 per cent, on an average were afflicted with Trachoma, 
and in addition to these large numbers had cicatrices. 

To illustrate the mode of transmission of the disease, 
Feuer writes ' : '* In a certain parish five daughters from 
a trachomatous family married. All the five families into 
which these young wives were brought appeared on the 
list of patients after an examination made in the open 
air in front of the town hall. In all five families the 
disease was most advanced in the wives." 

Moreover, Feuer ascertained with certainty that tlis 
disease was conveyed into Hungary by the transference ol 
cavalry, who were often stationed in Poland and Galicta, 
Thus, the 8th Polish Uhlans between 1860 and 1860 
brought Trachoma from their homes and infected the 
Hungarians amongst whom they were quartered. The 
16th Hussars, a regiment recruited from a district in 
Hungary which is almost exempt from Trachoma, returned 
home from Galicia in 1894 with from 300 to 400 cases. 

"When the contagion," continues Feuer,^ "has once 
been sown amongst a peasant population, it is scarcely 
possible to prevent its further spread. The younger 
generations continue to dwell on the same farm, young 
wives marry into the family, and, if they have Trachoma, 
transmit it not only to their husbands, but also to the 
whole household. The common towel, the cross before 
the church, which is touched and kissed by every one, the 

' Ftrutr, lot. cit, S, 32. ' Feua; loc cit. S. 33. ' /'( 
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pder embraces indulged in under the influence of 
I help to spread the disease. There are also other special 
icumstances. Numbers of servants come together on 
B farms from all directions; two to four families occupy 
room, while all the children— and these poor 
pie are greatly blessed with children — tumble about 
lithe yard together. At the end of the year the company 
ks up, to be replaced for the most part by a band 
fresh servants. At another farm a group may be 
seen seated on the ground busily sorting dried tobacoo 
leaves ; from time to time one or other rises, goes to the 
table, and washes his eyes, which are irritated by the 
tobacco dust, and dries them with the common towel. 
Loatiy, we may mention another abominable custom which 
is practised in Alfold (in the steppes of Szegedine, 
Dorozsma, and Kalocsa, above described as seriously 
affected areas). The bride or young wife, as the Cfwe 
may be, goes from one wedding-guest to another, wa-shes 
each one's face from a common wash-basin — certainly very 
superficially — and then hands him the common towel to 
dry it with. The guest shows his appreciation by throwing 
a coin into the basin." 

Feuer discovered several other smaller infected areas 
in Hungary besides the two mentioned. The same cause 
is at work in them as In the northern centre — i.e. the 
inhabitants migrate in large numbers in search of work, 
and return, bringing the disease with them. 

The presence of the disease in one or two places in 
Siebenburgen is also explained by the fact that a consider- 
able portion of the population wander into foreign infected 
districts to obtain agricultural emploj-ment. The boarding- 
schools in Siebenburgen were also formerly a nidus of 
infection, and were the means of spreading Trachoma 
among the upper classes. The emigrants that come back 
from America, mostly labourers, are said to threaten their 
liio mes with the disease. 

It is impossible to go into all the details of Peuer's 

4, 
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interesting monograph. From his own experience, and 
from a large number of statistics, he comes to the following 
conclusions : — 

(1) There are, in round numhers, 30,000 cases of 
Trachoma in Hungary. 

(2) Trachoma is not dependent on nationality and race : 
all nationalities and races acquire it if opportunity present 
itself. The Jews, who are so severely affected in Galicia, 
suffer extremely rarely in Uungary, where civilisation is 
more advanced, 

(3) Trachoma does not depend on the nature of the soil. 
In a sandy region the conjunctiva is more irritated, and 
honce more susceptible. In such a region the people have 
to rub their eyes more frequently, thus affording greater 
chance of infection from dirty fingers. Sand has as little 
power of producing Trachoma as the unjustly notorious 
atmosphere of the stable, which was blamed by the cavalry 
regiments, on account of the dust from the horses. The 
virus of the disease was conveyed into the sandy districts 
of Hungary by the Polish cavalry, who select this kind 
of country by preference and become quartered there. 

(4) The damp and marshy nature of the soil is equally 
incapable of favouring the rise and spread of the disease. 

(6) The high altitude of a district is no safeguard 
against Trachoma; nevertheless, in rocky and wooded 
regions it appears to be less severe and obstinate, and 
corneal complications arc less frequent than in dusty 
or even sandy districts. 

(6) Nor is filth of any consequence as a factor in spreetd- 
ing the disease, as is so often said. The cleanly inhabitants 
of Southern Hungary are quite as much affected as the 
filthy Slovaks or Swabians of the north ; whilst the most 
filthy people of all in Hungary, the nomadic gipsies, suffer 
least, because they do not mix with the stationary popu- 
lation, nor do they use towels. They are thus protected 
from the scourge through the very absence of civ 
customs. 



bsence of civilia^^^ 
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^^f (7) Trachoma spreads to the greatest extent only where 
the mode of life, occupation, or envLronment necessitates 
many people from different families living together without 
adequate prophylactic measures — wherever, in fact, plenty 
of opportimity is given for the conveyance of contagion 
from person to person. Intercourse in its various forms — 
of which marriage takes a very prominent place when once 
the disease has settled in a district — is the sole cause of 
endemic Trachoma. It is in this direction that the problem 
of prevention must be attacked. In the first place, how- . 
ever, quartering of soldiers among the population and the i 
liberty of trachomatous labourers to travel would have 
to be stopped. Of course, such stringent procedures would ; 
not only restrict the mode of life and liberty of the in- 
dividual, but would also curtail the livelihood of thousands. 
Yet it is only in this manner that the safety of hundreds 
of thousands and even millions of people could be attained. 
The result of these investigations has been the organi- 
sation of a " Trachoma Service " in Hungary since 1886, ■ 
largely at the instigation of Feuer, the object being to I 
ascertain every case of Trachoma, insure its proper treat- 
ment, and prevent further infection. For this purpose ' 
regulations were first drawn up, and enforced throughout 
the country. They consist chiefly in the regular examination 
of schools and factories, and of all soldiers returning from 
active service, as well as all labourers leaving or entering 
every town. Ail persons affected are at once handed over 
to the hospitals for treatment as out-patients, or when 
necessary as in-patients. The measures are more stringent 
for districts already infected. Whenever a suspicion of 
Trachoma arises in a district, a " preliminary tentative " 
examination is made, sevei*al members being taken from 
each family for the purpose. If the disease is found in 
three or four families, the entire population is then ex- 
amined. This " general examination " is repeated every I 
year. The Government provides medical treatment free to ] 
all. For this purpose twenty-five surgeons were appointed I 
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1895. and Lhree Trachoma hospitals were '■ — ?.Mj(t in 
f'fdddition to those already in existence. 

Although these stringent -regulations hare been on the 
' whole consistectl^ and rigorously carried out since 1886, 
therestilts have not fulfilled expectations. Feuer himself 
declared,' in 1897, that all these measures did not guaranto 
success as long as it remained impossible to effect a positive 
cure within two or three months — at any ratej In the 
majority of chronic cases, 

(The incidence of Trachoma in the Austria-Hungarian 
army is not far behind that of the Russian.^ whilst the 
annual loss of men through the disease is remarkably high. 
It must he noted, of course, that the numbers showing the 
loss include soldiers temporarily disabled, and also those 
on furlough for health, the majority of these never becoming 
again fit for duty. 

Hoor * calculates the number of recruits lost through 
Trachoma during the five years from 1887 to 1891 ^| 
about 7,500. H 
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' Eoth's Jahresbericht 1899, S. 116. 

' Statistik der Saoi tats verbs Itnisse der Mannacbaft dea K. und K. H 
1691—1900. 

' J7o<w, Prophylaxe und Beseitigung des Trachoms id der K. und K. 6 
PfUCllUch-unguuclieii Arinoe. VHen 1893, 8. 13. 
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The IV. Army Corps (Budapest) shows by far the 
greatest number. In the following table the various army 
corps are arranged according to the average amount of 
Trachoma per annum between 1891 and 1900 : — 



IV. 


Army Corps (Budapest) . 


23'9 per tbouaand. 


XI. 


„ 


, (Lemberg) . 


1*'3 „ 


X. 


„ 


, (Przemysl) . 


8-5 „ 


XIU. 


„ 


, (Agram) 


7-7 „ „ 


vu. 




, (TemeBvir) . 


6-6 „ 


I. 




, (Cracow) 


4'0 » 


V. 


„ 


, (PrMsburg) 


3-9 „ 


u. 




, (Vieima) . 


3-6 „ 


VI. 


„ 


, (Kaschau) . 


2-3 „ 


IX. 




, (Josafstadt) . 


2 „ 


XV. 


„ 


, (SaraJBWo) . 


19 .. 


VUl, 


„ 


, (Prague) 


18 » .1 


Uilitaiy ComiQB, 


ndo Zara 


1-6 » 


xn. 




1-6 „ 


ni. 


„ 


, (Graz) . . 


1-3 „ 


XIV. 


„ 


, (Innabnick) . 


0-4 „ 



^™ Taking the average over the ten years from 1891 to 
1900, the various nationalities are affected in the following 
proportions : — 

Magjara 1 per thousand. 



RutheaiauB . 



^P"^: 



CteckB. 
OroaAa. 
OermaiiB . 
Boumuu&us 



From these statistics we see that the AustriarHungarian 
ly has to deal with Trachoma to almost the same extent 
as the Russian. Its causes have long been sought. It is 
known that the army derives its Trachoma from the civil 
population — i.e. from the various recruiting districts. 
Although it is prohibited to enrol any person suffering from 
Trachoma, yet this often occurs, not so much perhaps from 
carelessness as from the difBculties of diagnosis. After 
enlistment their eyes generally become rapidly worse xmder 



the injurious influence of military regime ; they discharge, 
and become veritable wandering sources of infection. 
Many are treated time after time in hospitals for long 
periods without success, and are then sent home uncured. 
Thus Trachoma, which originally came from the people, 
is returned with interest. At the same time it is unfor- 
tunately conveyed into districts formerly exempt. 

In this sense Feuer speaks of a " real Trachoma cul- 
ture, for which the army supplies the medium." He fears 
that at no distant period the population will be unable 
to supply the demand of the army for recruits.' 

Ebert,' an Austrian army surgeon, wrote as follows in 
1898 : " The service which hygiene renders during peace 
is the lowest estimate of its capacity during war. At the 
present time, however, we see a large part of the sanitary 
staff and material taken up even during peace with 
chronic infectious diseases ; in fact, by those very diseases 
the danger of which during war has become well-nigh pro- 
verbial. I refer to the types of this group — venereal and 
syphilitic diseases, and Trachoma or Military Ophthalmia. 
It is rightly called ' military,' Military service is not in 
itself capable of producing Trachoma, but it is highly 
qualified to favour the causes of growth. The virus of 
Trachoma is present and active in the army. By its con- 
tinuous action Trachoma is stamped as an army disease; 
by the numbers of its victims every year it is indeed a 
soldiers' disease. It would be useless attempting to picture 
the dangers arising from it in a future campaign, when it 
has provided so many unsolved problems during peace. 
There is no doubt whatever that the problem of Trachoma 
in the army is a very real one, and even less doubt that it 
is unsolved. The need for its solution is universal. It is 
a hopeless task which we see the army surgeons performing. 
The prize essay on The Prevention and Cure of Trac/toma 

' Fever, Daa Tracliom in der ostoireichisch-ungarischen Armec. I 
Kliniscbe Zeit- ond Streitfiuffen 1899, S. 30.1. 

• Ebf7% Zur Trachomf nige der K- a. K. Annee. Wien 1898, 8. B. 
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in the Imperial Austria- Hungarian Army takes account ' 
of this necessity. Yet it is notorious that the matter has 
made but little advance, in spite of the sad records found 
in the tables of statistics." 

We shall later briefly touch upon the proposals for 
stamping out this scourge in the army, and will only 
mention here that several experts, such as Hoor, a former 
army surgeon, and Paikrt, an inspector-general, urged on 
principle that all persons suffering from Trachoma, which 
was not beyond the chance of cure, should be enrolled.' 
This is io direct opposition to the unanimous advice of all 
the Russian experts, that such persons should not be ad- 
mitted into the army. Yet it is at first glance surprising, 
as wel] as puzzling, that the practice of admitting tracho- 
matous recruits in the Russian army has proved of as 
little value as their exclusion in the Austria-Hungarian. 
It is, however, a notorious fact that the latter could 
not be strictly carried out. 

In the Austria-Hungarian navy ' there was annually an 
average of 36'87 cases per thousand from 1870 to 1879. 
On land the number was 27'21, and on sea 41'64. In the 
years 1870, 1871, and 1874 the disease was scarcely ever 
seen ; whilst in 1872 no fewer than 195 cases, or 78*09 per 
thousand, occurred among the cadets of the training-ship 
Schwarzenberg . In 1875 there was a sudden outbreak of 
453 cases on the artillery training-ship Adria, in conse- 
quence of which the entire crew was removed and quartered 
on a small island in the harbour of Pola. In 1879 there 
wore 42'7 cases of Trachoma per thousand of all eye 
diseases. Of these 616, or 85'5 per cent, of the total 
number, appeared at Pola or on the ships in the harbour of 
that port. In order to place them under healthier con- 
ditions than was possible in a hospital, and at the same 
time to give them some employment, three tent barracks, 

' ^W(, ioc.cits.ef. 

' FrtitieA, H., HeercHkrankheitcn, Eulmfmri/, BeaJ-Eocyktopadie der geaamtea 
HeUkundd, n. Aufl. Bd. IX.. 226. 
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each, containing twenty-fire men, were erected on a penin- 
sula south-west of Pola. The men stationed there 
compelled to live as much as possible in the open air, and 
to perform various military drills and duties. Since that 
time the disease has diminished very considerably in thfi 
Austrian navy, as the following table shows ' : — 

TRACHOMA ES THE AUSTRIA-HUNGARIAN NAVY FBOU 1890-9 



1890 


2445 per 


thousand. 


1895 


1-82 


18S1 


32-99 „ 


„ 


1896 


1-53 


1892 


27-10 „ 




1897 


099 


1893 


5-50 „ 


,j 


1896 


1-18 


1894 


7-01 „ 




1899 


0-90 



^ 



Whereas the reports on Trachoma from Grermaay, 
Bussia, and Austria-Hungary are thus numerous and 
exhaustive, they are few and far hetween from most other 
European countries, especially from the Balkan States. 
In the first place, it may be remarked that in general the 
three southern European peninsulas, including the Balkan 
States, are much infected with Trachoma,' 

In Constantinople, in 1890, van Millingen ^ found not 
less than 1,092 cases, or 183 per thousand, in 5,917 eye 
patients, distributed thus: — 



AmoDgsl 1,290 Turks 
1,408 Greeks 
1,088 ArmeniaDS . 
437 Jews . 
24 NegrooB 
1,670 Foreigners . 



110 per thousand trachomatous. 



I 



In Boumania the disease is said to have a wide distri- 
bution, especially amongst the Jews. Out of 2,176 out- 
patients attending the eye clinic of Crainicean, in Jassy, 
1,139 had Trachoma — i.e. 520 per thousand.* Purulent as , 

■ StatiatiBcher SaniUitabericht der K. und K. Kriegs- Marine lS90-fl^ 
» IIir»eKbfrg, Archie filr Kinderheilkunde, Bd. XXV. S. 2. 
' CoAn, loc. dt. a lai. 
• CoAn. loc. cit. S. 121. 
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well as chronic forms were met with ; one child, a year old, 
showed pronounced Trachoma granules. 

In Bul{faria Trachoma is very widespread. According 
to Christoff, of Sofia, a popular remedy amongst the 
peasants is rubbing the conjunctiva with rough leaves.' 

Schmidt-Rimpler * observed in Constantinople in 1898 
that almost all the Ti-achoma patients coming for treatment 
were in the cicatricial stage, follicles and diifuse gelatinous 
infiltration being found in very few cases. In the large 
military hospital of Haidar Pasha at Scutari, which was 
built for 700 to 900 patients, the vast majority of the 
trachomatous cases were in the cicatricial stage. The 
rooms in this department were painted black, and black 
curtains were hung over the doors towards the corridors. He 
found that the soldiers were not examined for Trachoma 
edther when enlisted or when discharged. They only come 
under treatment when there is some obvious sign of inflam- 
mation. Turkish soldiers, moreover, whose religion urges 
them to wash freely in running water, are said to suffer 
little from Trachoma; while the Armenians, who are 
notoriously filthy in their habits, are frequently and severely 
infected in some barracks.' 

In the fine new women's hospital at Hass6ki, as well 
as in the Greek National Hospital at Jedikule, Schmidt- 
Rimpler also found cicatricial Trachoma predominant ; only 
a few cases showed recent inflammation, some of these being 
recurrent attacks. Trantas, the ophthalmologist there, 
reckoned the proportion of Trachoma among his patients 
at 150 to 180 per thousand of the total number. 

All these investigations tend to show that Trachoma 
with us is the same disease as in the East ; there, however, 
the people only apply for treatment when the disease has so 
far advanced as to impair vision. Schmidt-Rimpler adds * : 

' Progrfes m^ical 1892, No. 19-25. Congrfea frao^ais d'ophthaJmologie 1892. 

• Sc/Ln^idt-Simjiler, Deutsche mediz. Wochenschr. 1898, No. 47, S. 8. 
H^ » Attnnhardt. cf. A'oi, Diss. Konigsberg 1901, S. 10. 
^b * Selmidt-£imi4er, loc. cit. S. 9. 



In Bulgaria 
In Roumania 
In Greece 
In Turkey 



440 per thousand of the population. I 
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^^H " When the disease has become so prevalent as in tfae 

^^M East, fostered by deficient education, poverty, and cliniBtic 

^^H conditions, very little success can be expected in the 

^^M attempt to battle with it." 
^^M Van MUlingen's statistics showed — 

^^M In Italff Trachoma plays a greater part even than 

^^M malaria. In the north it is uncommon, but it increases 
^^P in frequency on going south. It is particularly commoa 
1^^ along the seaboard, and more along the Ionian than along 
the Tyrrhenian or Adriatic coast. In 117 districts it occurs 
I only sporadically {0'13 to 2 per thousand of the population), 

I in 51 it is moderately endemic (2 to 4 per thousand), in 51 
it is markedly endemic (-l to 7*7 per thousand), and in 10 
very widespread (up to 36 per thousand).' 
In Liguria, around Genoa, Basso ' states that Trachoma 
occurs in 110 per thousand of all eye patients. The disease 
is endemic in Sardinia, and markedly so in Sicily. 
Marchetti, of Palermo,^ describes the conditions amongst 
the Sicilians which are so favourable for the propagation 
of Trachoma. All medical treatment is often entirely 
neglected, and the people trust to St. Lucia for heaUng. 
When mild cases are cured, votive offerings in the form 
of a heart made of silver or wax, and bought by public 
subscription, are presented to her. The holy water in the 

I churches also helps the spread of infection, for the people 
hope to become cured by washing in it. Moreover, public 
watering troughs for animals are placed on various roada, 
and there is a popular belief that the animals' saliva in the 
water can cure the eyes. Marchetti found cases where 
Trachoma was caught from washing in this water, and in 

' JUinici, Delia ottalmia granulosa. Roth's Jahresbericht 1B91, S. 90l 

* ^ntnilblatt fiir pralcL Augenheillc. 1901, S. 4&7. 

* Ibid. S. 287. 
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I case acute blennorrhoea and total blindness followed. 

complains also of the want of hospitals in Palermo 

Pitable for the treatment of Trachoma, as well as of the 

ficiency of the public sanitary regulations. 

In the army in 1870 Trachoma occurred in 11'7 per 

iusand of the total fighting force, but since then the 
oportion has gradually sunk to 1'84,' This reduction is 
attributed by Menici to yarious causes : in the first place, 
careful rejection during recruiting of all persons suffering 
from chronic conjunctivitis, which was made possible by 
drawing up more stringent regulations, and by the selection 
of experienced medical inspectors ; secondly, the shortening 
of the time of service, even among the cavalry, because 
disease is most prevalent among the oldest soldiers ; 
thirdly, improved hygienic conditions, particularly with 
regard to barracks and personal cleanliness. 

The incidence of Trachoma in the Italian army was 
as follows : — 



» 



1890 . 


2-49 per 


tbousaud of the totiil strength 


1891 . 


1-84 


.. .. .. 


1892 . 


1'63 


II H 




1893 . 

1894 . 

1895 . 


1-51 
1-60 
1-65 


I " 




1896 . 

1897 . 
1S9S . 


1-95 
129 
213 


" 




1899 . 

1900 . 


1-40 
1-84 


': : 
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Spain, which was for a long period (711 — 1031) under 
the sway of the Arabs, is for the most part widely affected.' 
This is shown by the relatively high proportion of blind 
people, I'lS per 100,000 of the inhabitants, the ratio in 
Himgary being 128,* in Austria 94, in England 88, in 

' Rckzione medico-sUtiaticsi sulle conduione unitarie dell' esercito italiano 
1890—1900. 

■ ZentralbUtt f. prakt. Augenheilkunde 1888, H. 314. 

• According to /nirf, in 1890 only 105 ; in J880, 130, Zeitachritt f. Augenlieilk. 
Bd. HL 1900, S. 455. 
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Germany 85, in France 84, in Belgium 81, in Italy 75, 
and in Holland 44. As to the cause of blindness in Spain, 
Carreras finds that in 1,000 cases 91 are due to Trachom, 
56 to oplitlialmia neonatorum, and 43 to sm^poi. 
George Camuset, the Erench ophthalmologist, gives u 
interesting account, published in the Annates d' Oeuliatiqwe, 
1874: "The amount of eye disease seen immediately OB 
setting foot in Spain is appalling. Through the absolute 
carelessness of the people, diseases of the eye are allowed 
to attain proportions quite unknown in France. Blind 
fatalism makes them suffer with indifference. The majori^ 
simply invoke the aid of St. Lucia, whose altar in eyeiy 
church is covered with votive offerings. The lack of 
ophthalmic surgeons has contributed greatly to keeping 
up this deplorable state of affairs. The streets of the 
large cities are simply besieged with blind people, who 
beg in groups of five or six, and roll their shrunken eyes 
in their sockets. The vast majority of these cases are doe 
to ophthalmia neonatorum or to Trachoma. I have, when 
passing, examined every blind person, and in over 300 I 
have found only three or four cases of amaurosis due to 
disease of deeper parts of the eye." 

Even so recently as 1898 the instruction in ophthalmo- 
logy throughout Spain was at its lowest ebb.' There was 
no professor of ophthalmology, nor any ophthalmic hospital 
belonging to the stjite or municipality. There were only 
eye wards in the public hospitals, or small private eye 
hospitals. The streets swarm with blind beggars, the 
numbers increasing as one travels farther south. In 
Andalusia the condition of the people is very little better 
than on the north coast of Africa — e.g. in Tangier or Toim. 

Hirschberg ' bases the following statement as to the 
distribution of Trachoma in Spain upon the statistics of 
Carreras Arag6 (Barcelona), Menacho (Barcelona), and 
Oslo (Madrid). The northern parts are either slightly or 
moderately affected. In the total number of eye patients 

' Hirtchberg, Zentnilblatt f. prakt. AugenheUkuudu 1S98, S. 316 ff. 
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Tr&choma occurred in the proportion of 12 per thousand in 
San Sebastian, 6'4i'47 per thousand iu Bilbao. The central 
provinces are for the most part moderately affected. Madrid, 
situated 650 metres above the sea level, had 50 to 80 
per thousand. On the other hand, Valladolid, 679 metres 
above the sea, had no fewer than 266'6 per thousand. 

In the eastern provinces which lie along the Mediter- 
ranean Sea the disease is very prevalent ; in Barcelona, 
67"3 to 120 per thousand ; Castellon de la Plana, 200-0 ; 
Valencia, 238'8. The increase in numbers towards the 
BDuth is marked : the southern parts were longer under 
Arab rule. In the southern provinces the disease prevails 
almost everywhere; in Cadiz, 90 per thousand; in Seville, 
102"5. New trachomatous families are continually entering 
the mining province of Huelva from all the poorest districts 
of Spain and Portugal. 

In lAsbon, in 1891, da Gama Pinto found the proportion 
of Trachoma among his eye patients to be 120 per thousand. 

Unfortunately it was impossible to obtain any statistics 
as to the Spanish and Portuguese armies. 

Smtzerland is practically free from the disease, except 
in some districts on the border of Italy, from which country 
it is introduced, without, however, obtaining a firm hold. 
Trachoma is therefore seen in this country almost exclu- 
fiively amongst Italian workmen, and amongst foreigners 
who are sent to Switzerland in large numbers to recuperate 
after the disease. 

Emmert, of Berne,' writes : " Any one who has not 
alreadj' got Trachoma does not catch it in Switzerland 
(unless it is conveyed by foreigners) ; nor will any one who 
takes it into the country be cured [he obviously means " by 
merely living there "] ; nor will he be safe from more severe 
or recurrent attacks." Sulzer' says that Swiss people may 
become infected in other countries ; as soon as they return 
home they recover. 

' Zentralblatt f. prakt. AugeoheUkunde 1S97, S. 310. 
■ Ibid. 8. 1S6. 
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From 1881 to 1899 there were 133 cases of Trachoma b 
Eastern Switzerland,^ the altitude of which avenges 400 
metres. Amongst these only 8 were Swiss, 93 were Italian 
labourers, and the remainder mostly Russians and Poles. 
These eight Swiss are equivalent to 0"15 per thousand of 
the population of Zurich and its environs. The diaewe 
never assumed a malignant form, and was soon cured. 
Bauer never observed Goldzieher's " post-blennorrhfEic 
Trachoma," although blennorrhcea was very common. The 
Italian workmen, with their national exclusiveness aod 
reserve, do not cause any great danger of transmissioD of 
infection. 

The amount of Trachoma in Berne* is only 0"08 per 
thousand, excluding foreigners. 

France does not belong to the definitely trachomatooi 
countries ; only individual areas are specially affected — «f. 
the province of Languedoc on the Gulf of Lyon — whilst t^ 
whole central plateau is practically free. The statiatios Cot 
Paris * give 17 per thousand. 

It is difficult, however, to believe that the Celtic nOtt 
enjoy relative immunity, as Chibrot of Clermont thinki. 
The Irish, for example, belong to tho purest Celtic stock, 
yet they suffer considerably from Trachoma. After tltt 
Napoleonic wars many patients with Trachoma were found 
in French hospitals by English and German surgeons — e.g. 
Adams and Graefe — while French doctors declared that 
France was free from the disease. It is none the less a fact 
that widespread epidemics have not been observed lu the 
French army since Napoleon's Egyptian campaign, and the 
disease then occurred almost entirely in sporadic cases.* 

. Even at the present time Trachoma is very rare among 
the French troops*; in fact, it scarcely occurs at alt, pre- 
sumably because the strictest care is taken to reject aU 

' Bawr, Korrespondenzblatt fiir Schweizer Aerete 1800. No. 8. 

• Hirichberg, Deutsche med Woch. 1897, 8. 3. 

• ffiriMrrgt ibid. S. 11. 
' £bte, loc. cit. 8. 85. 
' Marvnud, Lee maladies du soldat. Paris 1884. 
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ffeoted recruits.' Judging from the reports of the clinics, 
icura amongst the civil population with nearly the same 
quency in France as in Germany. 

On the other hand, the disease is still very prevalent 
throughout Belgium. It is extremely common in the 
low-lying provinces of Antwerp, the two Flanders, part 
of Limburg, Brahant, and Hennegau, while the higher 
districts, Li6ge, Namui", and the other part of Limburg, 
as well as the coast, are almost free. Between 1881 and 
1890 scarcely any decrease was observed." 

Statistics ' give for Brussels, 80 per thousand ; Louvain, 
140 ; Antwerp, 100 ; Tournay, 140 ; Mons and Namur, 50 ; 
Courtray, 800 ; and the province of lamburg, 278. 

The Belgian army at the present time shows relatively 
little disease. After the experience derived from 1831 sqq., 
prophylactic measures were rigidly enforced' — e.g. every 
soldier was made to carry his own wash-basin on his knap- 
sack. Those Mho had the disease received no furlough — they 
were not even permitted to go out. Their eyes were inspected 
^very week, and bad cases were at once isolated in hospital. 
^^ The following are the statistics for the Belgian army^ : — 



1890. 


0-98 per 




I89C. 


. 0-66 per thousand 


1891 . 


3-53 „ 


„ 


1897. 


■ 0-65 „ 


1892. 


1-57 „ 


„ 


1898. 


■ 0-89 „ 


1893. 


1-54 „ 


,j 


1899 . 


. 78 „ 


1894. 


0-99 „ 


„ 


1900. 


■ 0-67 „ 


1895. 


0-61 „ 


„ 







^* In 1850, on the other hand, there were 30 per thousand ; 
1860, 111 ; 1845, 166 ; and 1840, 200.' 

' Lam-fni/ew, Wojenno -medizinaki Journal 1892. Roth's Jahresbericht 1892, 
S. ill. 

* Deneffe., E!nqu£te sur I'^tat de rophthalmie granuleuse en Belgique 1891 and 
L'ophthalmie grantileuse en Belgique 1893. 

■ Chibret, Dc I'immunit^ de la race celte vig-i-vis dii trachome. Verhand- 
luogen des X. bteniat. mediz. KongreABes, Bd. IV. 10 Abt., S. 26. 
' Cohn, loc. cit. S. 144. 

• St&tistique ni^icale de Tannfe beige 1880—1900. 

' Kinhner, M., Grundriss der Militar-QesundheiUpflege. Braunschweig 1896, 
S]4fiS. 
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^H Holland is less affected than Belgium, It is wow 

^^P among the coast provinces. The average is stated to lie 

^H 40 per thousand (!) of the population.' During the iMt 

^B decades an appreciable decrease is said to have been obserraj, 
at any rate in Amsterdam.' Here among the Jewish popo- 
lation in 1875 Trachoma patients amounted ia 440 jw 

^^ thousand of all eye diseases ; iu 1896 only 147. 
^K In Great Britain, where Trachoma was prevalent as far 

^H back as the eighteenth century,' it spread very widely after 

^H the Egyptian campaign against Buonaparte, but diminished 

^H considerably afterwards. It is still found in some parti 

^H of England, more frequently in Scotland, and most of lU 

^H in Ireland. 

^H According to the account of Sydney Stephenson* in 

^1 1895, the number of Trachoma patients in Englami 

^H averaged 6, in Scotland 9, and in Ireland 26'4 per thousand 

^H of all eye patients. 

^H In the British army, where general conscription is not 

^H yet introduced, the disease practically never occurs now. 
^H Demnark and Scandinavia, in contrast with Finland, 

^H have very few cases. According to van Millingen,* the 

^H number in Sweden and Norway amounts to only 2"3 per 

^H thousand of the population, and in Denmark to 2"5. On 

^1 the other hand, the Scandinavians in North America* 

^H show a very marked predisposition to Trachoma. 
^H With regard to Asia, we have seen that the disease 

^1 is very widely distributed over Siberia. In the Trans- 

^H Caspian region, among the Turcomans, Didanskaja' found 

^H it endemic and widespread ; even children one or two 

^H years old showed trachomatous cicatricial entropion. 
^H In Smyrna,^ in Asia Minor, where van MilligcA 

^^1 ' vcm MiUingeji. Sack, loc- dt. S. 30. ^^H 

^H * Jitia, Nederlandach Tjjdachiift voor Oeneesbiinde I, S. 601. ^^H 

^^fe ■ SbU, loc cit S. 66. ^^M 

^^B * Zentntblatt fiir prakt. Augenheilkunde 1886, S. 31. ^^H 

^^M * Bach. loc. cit. S. 20. ^^M 

^^H ' OU Bull, Zenttalblatt fiir prakt. AugenlieiUttmde 1896, S. 3S4. ^^H 

^^H ' Nagel'a Jabreabericht 1897, S. SS. ^^H 

^^H * Schmvit-Rimpler, loc. cit. S. 9. ^^^H 
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examined the schools, the diseaise is commoner than in 
Constantinople. 

For very interesting researches on the condition of 
Syria and Palestine we are indebted to Th. Gennann, 
of St. Petersburg, who travelled through these countrlea 
in 1896 as a commissioner from the Russian Orthodox 
Palestine Society.' 

In Palestine one is immediately struck with the great 
number of people suffering from eye disease as well as 
professional blind beggars. Germann did not observe 
any eye disease peculiar to this country, but found forms 
of conjunctivitis — either acute or chronic catarrh or 
Trachoma — extremely common, kept up by filth, poverty, 
dust, lack of water, etc. Climatic conditions, as well 
as local individual and social circumstances, are set down 
as causes. For a period of at least six months, from May 
to October, there is no rain, whilst the burning sun beats 
down from an ever cloudless sky. It is only in the 
neighbourhood of the few springs and brooks that a very 
meagre vegetation can live. Great clouds of dust riae 
from the chalk and clay of the soil. The native popula- 
tion, both in the towns and in the country, are excessively 
dirty in their persons, clothing, and trades. An extenu- 
ating circumstance may be found in the deplorable absence 
of water. The agricultural population is extremely poor, 
lazy, stupid, and fatalistic. Their chief food consists of 
different kinds of fruit, which they cover with a thick 
cloth to keep off the dust and dirt. Peaches, apricots, 
cactus, wine, melons, pomegranates, figs, water-melons, 
dates, bananas, oranges, sweet citrons, mandarins, eaten 
without being cleaned, together with bread, oil, and a little 
vegetable, form the staple food. The fine prickly hairs 
which cover the cactus fruit, fig juice, and the multitudes 
of flies cause and disseminate the disease, according to 
popular belief. Germann admits this only in so far as the 
MdieB cause the people to put up their dirty hands to their 

^V ' Germaim, ZGntnilbktt fur prakt Augenheilkunde 1896, S. 386 ff. 
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eyes or to their faces, which are smeared with the svtet 
jxtice of the fruit they have eaten. The Arab peasanU, 
fellaheen, Bedouin, Turks, and Jews are all conspicuoiu 
for extreme uncleanliness. The dirt from the fruit it 
transferred from their hands to their eyes, and this is held 
hy Germann to be the usual mode of infection. Poasiblj, 
too, many eyes are infected by the wind and dirty traiUs. 
He does not attach much importance to the flies as direct 
carriers of infection. That the shocking filthiness of \Jbs 
people is the chief cause of the extraordinary amouot of 
eye disease is proved by the fact that foreigners who ue 
living in the country escape. Interesting evidence of thk 
is further shown by the result of the inspection of sdumii 
in the large German colony of Caifa — not a single caae flt 
Trachoma among 103 scholars. Numbers of native childna 
suffer from acute or chronic catarrhal conjunctivitis, ofteai 
in addition to Trachoma. " Eyelashes matted togetha, 
dry scabs on the margins of the lids and upper part of the 
cheeks, masses of yellow muco-purulent discharge at tiie 
inner canthi, ... a dirty face, hlthy nose and handi, 
and very often eczema of the scalp. Flies settle on their 
lids, nose, lips, and head, only to be driven away when 
they become too troublesome. Their clothing is wretched 
and always dirty." The stricter the attention directed 
to cleanliness in schools, the better was the condition of 
the children's eyes. From May to December, during the 
hot season, the children do not go to school. When the 
heat diminishes and the rain comes, eye complaints become 
much less frequent. 

Trachoma, which is seen only in chronic form with 
large granulations, is a national scourge in Palestine. 
It is met with in all pliases, and is followed by the whole 
gamut of sequela? — pannus, simple, adherent, and total 
leuooma, partial and complete anterior staphyloma, second- 
ary glaucoma, entropion, trichiasis and distichiams, and 
xerophthalmia. Germann did not see a single case of acofis 
Trachoma or of so-called follicular conjunctivitis. 
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disease occurs frequently even amongst tabies, and the 
mothers were always suffering from it. The country 
people take it more frequently than those living in towns, 
and women more often than men. The wife occupies 
a very unworthy position, and shameless advantage is 
taken of her power to work. 

The indescribable filth of the people, coupled with their 
laziness and indolence, favour the spread of infection from 
person to person, and render the use of any treatment 
futile. Frequently whole families suffer from the disease, 
the older members being unfitted for work. 

In Syria eye disease, including Trachoma, is not so 
common as in Palestine, and Germann observed many 
mild cases of old Trachoma without any serious loss of 
vision. The land is richer, the people live better, especially 
in Ixibanon, where they have their own government, and 
do not labour under Turkish officialdom. Spring or river 
water is abundant everywhere ; there is more vegetation, 
and there is less dust during the dry season. In Syria 
there is more rain and the thunderstorms begin earlier. 

In the Syrian schools the eye patients amounted to 
38'68 per cent., including 15 per cent. Trachoma ; in the 
schools in Palestine the numbers were 60'67 per cent, 
and 6118 per cent, respectively. Corneal complications 
occurred in 12'C2 per cent, of the cases in Syria, and in 
24i'77 per cent, in Palestine; but pannua proper diiring 
the school period occurred in only 6 per cent, and 9"62 
per cent, respectively. 

Grermann, who used the mechanical or surgical treatment 
of Ti-achoma, considers that under the conditions which have 
been described, the main object to aim at is prophylaxis, 
and especially the improvement of domestic circumstances. 
" We can only help the rising generation, and educating 
them to cleanly habits and self-respect is by far the most 
important lesson in prophylaxis. The less infection among 
^^ mothers, the less disease among the children." ' 

^H ' Otnnaim, loc cit. S. 402. 
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Arabia, with its lack of water and its African cUnute, 
intense heat and drought in the uplands alternating wift 
raw, cold weather, is stated hy Falk ^ to be a hotbed of 
Trachoma, the propagation of which is favoured by the 
pilgrimages to the sacred cities of Mecca and MedinL 
Nearly one-fifth of the population suffer from defectire 
vision. 

Mesopotamia and Persia are also said to be oTemm 
with the disease, which even invades the higher altttnda 
in the latter country. It is impossihle to obtain any 
statistics. 

As regards India, Trachoma is more prevalent in Bombay 
than in Calcutta ' (100 to 60 per thousand of all ere 
diseases), whilst, in spite of the heat, Ceylon is said to 



In Central Aaia, according to van Millingen, TracfaoBH 
occurs in 900 per thousand of the population, the highest 
proportion yet obtained. 

In the Bast Indian Archipelago, among the Malar 
population of the Sunda Islands, the disease is said to he 
moderately prevalent. In Java, Kessler ^ found 34 per 
cent, of the European children in Semarang with Trachoma, 
which he attributed to the " slendang," or carrying 
cloth, of the Java nurses : it serves to wipe the nose and 
eyes of both nurse and child, and is rarely washed, because 
it is made of costly material (batik). 

China and Japan, the countries of the Mongol races, an 
no less hotbeds of Trachoma. In Canton the proportion is 
as high as 700 per thousand, and in Tokio 140.* Y. Onisi* 
states that 250 per thousand eye cases are Trachoma, and 
of these 25'4 per cent, have pannus, a complication whkJi 

' Folk, Nitgel'j* Jahresbcrieht 1B73, S. 179. 
' IfirK/tlrerjf, Uober die kijmige Augeaentztindung ii 
Jena 1897, S. 13. 

' Zeititclirift fttr Augenheilkunde, Bd. V. S. 70. 

* Hirtchbtrg, Ueber die Icumigo Augeneutziuidung in Ost- uod Westiu 
Jena 1897, !^. 13. 

* Zentralblatt fur prakt. Augenhellk. 1807, S. 18». 




By comes on very late. He observed the disease at all ages 
mihe academic eye cliuic of Okayama, but most frequently 

ffeoa 15 and 30. It was commoner among men than 
-58 per cent, and 42 per cent respectively. Accord- 
ing to Mujakita,' 750 per thousand eye patients in Japan 
hATe Trachoma. Yarr considers that the slit-like character 
of the palpebral fissure in the yellow races has something to 
do with their extraordinary susceptibility. 

Amon^ the Chinese the spread of the disease is favoured 
by their habit of going every morning to the barber to have 
their lids combed and brushed.' 

In Australia Trachoma is chiefly introduced by immi- 
grants.^ The author has been unable to ascertain whether 
the Malays suffer most in this country also. 

Trachoma is extremely common in Africa. Egypt, the 
classic home of the disease, the land of eye sufferers and 
the blind, has been visited in recent years by many well- 
known ophthalmologists. All are agreed as to the extra- 
ordinary amoimt of eye disease and blindness. On the Lower 
Nile ophthalmia is said to be common even among horses, 
oxen, sheep, and dogs.'* Pruner, a native of the Palatinate, 
who was a professor in Cairo, director of the hospital, 
and court physician from 1831 to 1860,^ states in his 
Krankhelten des Orients (1847) that eye affections are 
spread throughout all Oriental countries except the deserts: 
in Upper Egypt they are very common, in Lower Egypt 
they are proverbial. He says that very few natives have 
normal eyes in the Delta. Conjunctival complaints are 
endemic, and become epidemic, like dysentery. In 1836, 
during the war with the Turks, 3,000 soldiers constantly 
had eye troubles, and in the course of the whole summer 
the number amounted to 20,000. 
, Hirschberg, who made a tour through Egypt in February 

' ZeitBciirift fiir Augenheilkunde, Bd. III. S. 179. 

• Folk, loc. cit 

• HvTKhlifTg, Ueber die kornige Augeuentziindaiig, etc. S. 13. 
' EUe, loc. cit. 8. 63. 

• Sirxhberg, Aegypten, S. 108. 
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and March, 1889, examined all the in- and out-palienu 
in the Arab hospital at Alexandria, and found chronic 
Trachoma and its results as a regular concomitant anxm; 
the Egj'ptians ; it was also prevalent in the schools. On tie 
other hand, the doctors there state that Europeans and the 
majority of Levantines escape. Tachau, who practi-wl 
as an ophthalmic surgeon for nearly thirty years in Egypt, 
and died in 1895, had no fewer than 750 cases per thousami, 
in spite of the fact that many of his patients vex 
Europeans. Hirschborg ' writes : " Just as Gioethe's 
traveller heard everywhere the same song, so we are con- 
fronted at every step of the journey from Alexandria to tim 
borders of Nubia with the wretched state of the people's 
eyes. At every station where the train stops betweien 
Alexandria and Cairo, we see red and photophobic eye*; 
one-eyed people, who sometimes wear a glass bead as a 
charm hanging from the fez over the blind and shronkes 
globe ; the considerable number of totally blind pea^ 
. . . The same is seen at every place where the NDb 
steamer stops — Assiout, Luxor, Esneh, Assouan, and the 
Nubian frontier. So too in every small village." The 
dazzling light from a cloudless sky, the tremendous heat, 
the hot south ■wind or sandstorm (cJmmsin) , iho dost 
from the desert, and the suppression of perspiration owing 
to the cool nights and the dew, were, he siiys, previously 
held to be causes of the disease. This view, however, is 
disproved by the fact that the Bedouin in the desert are 
almost free from it, like the Nubians and Soudanese who 
live in Egypt. Chamseru, in a report on the National 
Convent, proved that the effluvia from the Nile and iU 
canals cannot be the cause of Trachoma, for among al! 
the French merchants who lived by the city canal in Cairo, 
not a single one was made blind in a period of fifty years. 
Neither will Hirschberg accept the view held by Griesinger, 
Koch, Virchow, Schmidt- Rirapler, Howe, and Eloui Bey, 
that flies carry the infection. He thinks, however, that then 

' HirKhherg, loc. cit, S. 113. ^^H 
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Kbe no doubt that when the Nile overflows its banks, tha I 
ise becomes commoner, and that among the European. 
,| troops those encamped on the Mareotis marsh suffered ' 
most. Hirsehberg gives a rather pessimistic opinion as to | 
stamping out this Egyptian scourge. If it is possible at all, j 
the attempt should be begun amongst the school children. 

Puchs ' wrote in 1894 that probably not a single person 
among the poorer classes in Lower Egypt remains free from 
the complaint. Up the river it becomes distinctly less I 
frequent and less severe ; probably the comparative im- 
munity of the black races has something to do with this. 
The slight ptosis of Orientals, so well known among 
painters, is due to Trachoma. The disease in Egypt is , 
distinguished from that met with in Europe only by the I 
vast numbers that suffer from it at all ages, and by the 
frequency of panophthalmitis. Euchs observed cases cured 
after a mild attack, cases with papillae and few granula- 
tions, scarcely a case with granulations only, and cases 
of cicatrised Trachoma and its results, especially corneal 
ulceration and panophthalmitis. 

In the spring of 1898 Schmidt-Rim pier ^ saw over 
100 cases of Trachoma in one morning at the out-patient 
department of Kenneth Scott's clinic at the Kasr el Aini 
in Cairo. Nearly all these cases were in the cicatricial 
stage, and in extremely few could Trachoma bodies be seen ' 
in any considerable numbers. Among the patients in other 
departments of the hospital, too, he saw scarring very often. 
He thinks it probable that the disease is carried by flies. 
Further, the fine sand produces severe irritation of the i 
conjunctiva, and facilitates infection. In view of the condi- 
tions prevailing in Egypt and the wide distribution of the 
disease, he thinks it not altogether impossible that infection 
may be carried by the wind. He observes that van 
Milligan found 3,200 cases of Trachoma among 4,000 
Egyptians, or 800 per thousand. 

^^H • Fveh; Wiener kliniscbe Wochenachrift 1894, No. IS, i 

^^^k ' Schmidt- Simpier, loc cit. S. 7. | 
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Moras and Lakah report in 1901 that it is almost 
impossible to evert the lids of native Egyptians without 
finding Trachoma. In the native schools of Alexandria 
80 to 93 per cent, of the children suffer from it. The 
infection generally occurs within the first few years of life 
through the mother or nurse, and to some extent also in 
the schools. The influence of climate and race is indefinite, 
for European children living under similar conditions oatch 
the complaint. 

Leopold Miiller,' a pupil of Fuchs, spent May and Jnne, 
1898, in Egypt for the purpose of determining whether the 
bacillus which he had discovered {v. infra) had any aetio- 
logical significance in Trachoma. He too was only able 
to establish the fact that the disease is pandemic among the 
natives. Infection occurs ordinarily before the third year 
of life, and in most cases during the first. All adult Arabs 
have cicatrices. The disease has a very chronic and often 
mild course, probably due to onset during infancy and 
partial hereditary immunity. Many can be easily cured 
without the appearance of complications. The severe 
annual epidemic during the season of inundation in August 
and September is, he states, not due to Trachoma, but 
to "conjunctivitis acuta contagiosa," set up by the Koch- 
Weeks bacillus. This was first described by an Arab 
doctor, Saad Sameh, who had no knowledge of bacteriology, 
and called it " la conjonctivite suraigue." L. Miiller 
prefers to call it " Egyptian catarrh," from its great 
frequency there. Besides this type, acute gonorrhoea! 
ophthalmia, which occurs much more frequently than in 
Germany, is also said to contribute to a slight extent to 
the summer epidemic. Mixed forms of Trachoma 
with either Koch-Weeks or gonorrhteal conjunctivitis, 
or both together, are very common. On the other hand, 
Miiller observed remarkably few cases of phlyctenular 
conjunctivitis, or other forms of conjunctivitis complicated 
with phlyctenules, in spite of the filthy condition i 

' £. Miiller, Arcbiv fur Augenbeilkuade, Bd. XL. S. 13. 
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fellaheen ckildren. A conjunctiva showing Trachoma scars 
reacts much less to the hacteria of other diseases — e.g. the 
gonococcus or Koch-Weeks bacillus. Owing to the short- 
ness of his visit to Egypt, Miiller was unable to ascertain 
how often a trachomatous pannus was improved by an 
intercurrent attack of gonorrhoeal ophthalmia. Moreover, 
the poorer Arabs apparently attach little importance to 
the acuity of their vision. They either see or they do 
not see — i.e. it is much the same to them whether they can 
distinguish figures at a few metres or have approximately 
normal vision. As regards the flies, there is a popular idea 
that they must be allowed to rest on the children's eyes, 
because they eat up the disease — i.e. the purulent discharge. 
A. Osborne,' who succeeded Tachau as surgeon to the 
eye department of the European Hospital at Alexandria 
in 1895, after five years' work confirms the fact that every 
Arab shows traces of Trachoma. The number attending 
his polyclinic daily amounts to from 100 to 250 ; the greatest 
number come in August. Most of the operations which 
he has performed for the sequels of Trachoma have been 
for trichiasis — 471 in five years. Among the alleged causes 
of the disease — the dazzling light, heat, dust, chamsin, 
Nile floods, etc. — he lays stress on the temperature in so 
far as dust and flies are dependent upon the increasing heat 
and the longer duration of the rainy season. The dust 
must be regarded as more than a predisposing factor. It 
can carry infection only when it is infected through dense 
crowding together of the people ; whilst the dust of the 
desert, though it can certainly set up mechanical irritation, 
being free from contagion, cannot produce purulent inflam- 
mation. Hence the Bedouin, who live in the desert, suffer 
much loss than the inhabitants of the thickly populated 
Delta or its large cities. The flies, too, must perhaps be 
taken into account as carriers of infection. At the same 
time it must not he forgotten that Trachoma, as well as 
3 various endemic forms of conjimctivitis wliich become 

' Oibonte, Archiv fiir Augenheilkundp, Bd. .\LII. S. 102. 
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epidemic every year, are pre-eminently diseases of the 
lower grades of society. The indescribable filthinesB and 
overcrowding of the Arab population ' are factors which 
indicate, perhaps more than the dust and flies, the direction 
in which tlie Government should take steps for stamping 
out an evil which has made Egypt notorious from time 
immemorial as the land of ophthalmia and blindness. 

Mohamed Eloui Bey, formerly Professor of Ophthal* 
mology in Cairo, and Chief Medical Officer of Health 
to the Government schools, at the first Egyptian Congress 
in Cairo in December, 1902, advocated the view that 
Trachoma is only contagious where there is discharge : 
he believes the chief carriers of infection to be flies, dust, 
and dirt.' He proves from statistics that in the last 
fifteen years (from 1888) Trachoma has diminished con- 
siderably in the Egyptian schools under improved hygiene 
and instruction of the scholars in cleanly habits. In 1888 
the disease was present in 85 per cent, of the children, 
in 1902 in only 57 per cent. He strongly advocate* the 
continuance of these hygienic reforms, as well as periodic 
inspection of the eyes of all school children. The splendid 
results which he obtained show brilliantly how encouraging 
a well-planned campaign against Trachoma is even in 
a country in which it is pandemic, and to how great an 
extent it is an avoidable disease. 

General statistics as to the number of blind in Egypt 
have apparently not yet been made. lu Cairo Brugsch 
counted four blind persons and sixteen with only one 
eye in one hundred new patients.* 

When we turn from the Delta of the Nile towards 
the west, we find Trachoma spread over the whole of 
the north coast of Africa, and it is said to be common 
in the regions aroimd the Senegal and the Niger.* 

' Oihomt, loc. L'it. S, lOS. 

' Mohamed Eloui Bey, Contribution 4 I'^tnde de 1a gianalatioa OOQJonotinla 
de sa nature et du aa prophflaxo dans les ^coles, Caire 1002, S. 66. 
' ffirKhberg, Aegypten, S. 105. 
' Folk, loc cit. 
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^^ More exhaustive accounts have been given of its 
distribution in Timis and Algiers. According: to the 
report of the iVench army surgeon Viger, in Zammorak, 
Algiers, 10 per cent, of the whole population in those 
parts have it, and 25 to 30 per cent, of the natives who 
come up for military service are unfit on account of this 
disease.' On the other hand, the French surgeon Gros 
reports from Oran that another form of conjunctivitis, 
" conjonctivite saisonni6re," is commoner than Trachoma.* 
This form always breaks out in the hot season, Sep- 
tember and October, chiefly attacks children, and always 
has an acute onset ; when neglected it becomes chronic. 
It never heals spontaneously, but, unlike Trachoma, 
it is easily cured. The lids become thickened at a 
fairly late stage, the cornea is very rarely affected, and 
pannus never occurs. From the description this form, 
seems to be similar to conjunctivitis due to Koch-Weeks 
bacillus. 

According to Bruch (Algiers), Trachoma is endemic 
throughout Algeria, and is found among all races and 
nationalities.^ Its frequency and severity depend on social 
and hygienic conditions ; but in both respects improvement 
has taken place during the last few years. 

Sagrandi* also stated in 1902 that there is a marked 
diminution in the amount of Trachoma in Algeria as the 
result of improved hygienic conditions. It is still very 
common amongst the resident inhabitants belonging to 
the lower classes, but very rare amongst the French 
soldiers. Ajuong the nomads, too, it seldom occurs, from 
the fact that they live in the open and in the hills. 

As regards South Africa, especially Cape Colony and 
the Transvaal, U. Lewkowitsch gave an account in 1897, 
aft er fourteen years' practice in these parts.'' Among the 

' Progr&s medical 1S92, No, 19-25. 

• Zentralblatt fur prakt Augenheilk. 1898 S 618 
' Il)id. 1901,8.271. 

• Ibid. 1802, S. 307. 

• Ibid. 1897, 8. 253 
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Boers, nearly half his eye patients from the ( 
Trachoma, the older ones often in its most virulent and 
ohstinate form. This is not surprising, for these super- 
stitious people usually go on doctoring their eyes them- 
selves for a long time, using secret remedies and 
homceopathic medicines, which they obtain from itinerant 
quacks. Jjewkowitsch does not think that altitude and 
race have any influence on the spread of the disease. 
He found it very common at a height of 6,000 feet 
above the sea, and frequently among the Kaffirs and 
Hottentots. This is the more remarkable because the 
negroes of North America, according to Swan Burnett, 
enjoy a relative immunity, though they are descended 
from the African negroes. It is surprising that the 
sandstorms which often rage with great violence during 
the winter months tn Johannesburg and other parts injure 
the eyes so little. " If one ventures out, for even a few 
minutes, the mouth, nose, and ears are filled with yellow 
dust, and it is actually impossible to see at all, for the 
eyes are completely choked up with dust." Even the 
dazzling brightness of the South African landscape, on 
which the sun burns down from an ever cloudless sky, 
is said to have no perceptible injurious influence. 

Trachoma is widespread in many parts of America. 
In the United States its introduction is due to immigrants ; 
Edward Davis' proved this by numerous statistics. After 
stringent laws were put in force by which trachomatous 
immigrants were not allowed to land, the disease showed 
a distinct decline, as is best proved by the statistics of 
the large clinics. The immigrants from Ireland and 
Scandinavia sufter much from the disease. 

It is said to be specially prevalent along the Missis- 
sippi, and here as far back as 1826 epidemics of purt dant , 
ophthalmia were observed.' In the State of Illinoiai, 
disoase occurs in 66 per thousand of all eye diseasa 

' <!entralblatt fiir prakt. Augenheillc. 1903, 8. 310. 
' Savage. EbU, loc. cit. S- 76. 
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^^ A. L. Adams' attributes the spread of Trachoma in 
country districts to the itinerant labourers, and the 
indolence of the people, through which it often happens 
that several members of a family lose their sight. 

L^ Pusey* saw great numbers of white men with Trachoma 

P^h West Kentucky, but very few negroes. 

' Gradle^ draws attention to the fact that in some cases 

only one eye is affected, though the disease may go on 
for years. He found it extremely common amongst the 
Armenians who were employed in the wire factories at 
Waukegan (Illinois), and who lived in a colony by 
themselves. 

Nelson M. Black^ very rarely saw the disease in 
Milwaukee, on Lake Michigan, although there was a 
large foreign population in the surrounding country. 

Gilfillan* found in the casual wards of a workhouse 
in New York 325 inmates with Trachoma out of a total 
of 800; he was able to prevent further spread by strict 
isolation. 

H. B. Ellis has fotind from statistics that the per- 
centage of Trachoma in South California varies between 
O'o and I'D. He attributes this to the high coast level, 
as well as to good climatic, hygienic, and social conditions. 
Almost every nationality might be affected, but especially 
iVmericans. In Mexico the disease is commoner. 

In Montreal, in Canada, Foucher'^ observed 499 cases 
of Trachoma among 13,865 eye patients — i.e. 36 per 
thousand. He holds that the disease is akin to tuberculosis, 
and lays stress on the complete inununity of the Esquimaux 
and Canadian Indians, in contrast with the earlier observa- 
tions of Burnett on the frequency of Trachoma among 
the Indians of the United States. The Russian Mennonites ■ 

■ Zontralblatt fur prakt. Auj^enheiUc. 1901, S. 3D8. 

• Ibid. 1901,8.398. 
» Ibid. 1801, 8. 398. 

* HoTitnwnn, Bericht iiber die Leistungea und ForUcbntte der Angenliell- 
konde im Jahra 1897, S. SSa 

■ Zeutralblatt fiir pmkt. Augenheilk. 1897, S. l!>6. 
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in Manitoba, who live under very poor conditions, suffer 
severely from it. In Foucher's opinion a sea climate 
is protective. 

From statistics which Swan Burnett' obtained from 
thirteen different parts of the United States, he emphasises 
the fact that the negroes are comparatively free from 
Trachoma, although they live under very bad hygienic 
conditions. In Washington, where a third of the popula- 
tion is composed of negroes, he found only 6 negroes with 
Trachoma among 10,000 patients in 15 years. "WTiite, 
of Richmond, saw it only once in a negro among 11,000 
patients from a population largely made up of negroes. 
Savage, of Nashville, never saw it among the negroes, who 
compose 30 per cent, of the inhabitants, while it waa 
common among the white people. The Indians in the 
United States often suffer from it. Altitude has no influ- 
ence on the disease : it was observed 5,000 and even 10,000 
feet above the sea level. Neither has latitude much effect. 

There is little Trachoma in the United States army. 
According to the Surgeon-General's report,* the proportion 
was 0-34 per thousand in 1895, 0-04 in 1896, and 0-08 
in 1897. 

According to Yarr,^ four white men and seven Chinese 
are seen in Cuba with Trachoma to one negro. 

In South America, Brazil is seriously affected. It is 
said to have been introduced from the West African coast 
by slave ships.* Euro|)ean immigrants have also probably 
helped to spread it. 

O. Wernicke " gives a similar account from Buenos 
Ayres. He says that Trachoma is fairly common in the 
Argetititte Repuhlic. This author believes that it was 
brought into the country principally in 1810, at the com- 
mencement of the decline of Spain, not only by Spanish 

' Zentmlbktt fiir prakt. Augenheilk. 1887, S. 106. 

* Report of the Surgeon-Qcneral of the Army to the Secretary of Wur I8M-T. 

' Nagel'a Jabreebericht 1899, S. 170. ^^^ 

* Ftdk, loc cit. ^^^H 

* Wtrnicki:, Zeatnilblutt fiir prakt. Augenhetlk. 1697, S- 168. ^^^H 
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troops, but also hj other European soldiers who emigrated 
to that country after the fall of Napoleon I. The propor- 
tion of blind people in this republic, which was very high 
in 1869—20-24 in 10,000— is said to have been the result 
of deterioration of the race, and to have since fallen, owing 
to the large number of immigrants, so that the proportion 
is now less than 10 to 10,000. 

In Bolivia ^ Trachoma is rare : during a visit of several 
months Gtiffron did not see a single case among 466 eye 
patients. 

^ Zentralblatt fiir prakt. Aogenheilk. 1898, S. 160. 
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SYMPTOMS AND COURSE 



In tlie preceding chapters we have used the tenn 
'* Trachoma," which is the usual name for the form of 
conjunctivitis under discussion, and is understood by 
scientists throughout the world. Moreover, the term 
is so far satisfactory in that it is derived from the most 
prominent symptom — viz. the rough (rpaxw), uneven, 
granular condition of the conjunctiva. 

We have already seen that the name " Trachoma " is 
of late date, having been first employed by Pedanitu 
Dioscorides (60 a.d.), though not in the specific sense 
in which it is used to-day. Among the ancients we only 
find the expression rpaxyTrj-;, but it was not meant to denote 
anything more than the state of roughness, and was never 
used as a general term for the disease. For this the Greeks 
used 6>f>dakfiia, a generic term which corresponded with the 
imperfect diagnosis of the time. It is found in the writings 
of Hippocrates, the Romans using the word " lippitudo " 
(from Uppire, to he blear-eyed). 

"With the beginning of the new epoch in the history 
of the disease, dating from Buonaparte's expedition into 
Egypt, we find new terms — e.g. ophthalmia -^gj-ptiaca 
(Himly, Savaresi), ophthalmia purulenta chronica, and 
ophthalmia miiitaris seu bellica (Baltz). The last mime 
has of course a much wider meaning than the Trachoma 
of the present time. The diagnosis of the latter affection 
was not fully worked out, and the descriptions given at 
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that time prove conclusively that gonorrhoBal ophthalmia, 
as well as simple and follicular conjunctivitis, and probably 
also diphtheritic conjunctivitis, were included with Tra- 
choma under the term ophthalmia militaris. Besides these 
names we also find conjunctivitis granulosa' (Saemisch, 
Mackenzie), taken from the granular appearance of the 
conjunctiva, which gives it a superficial resemblance to 
the surface of a granulating wound. The single word 
*' granulose " has come into current use, especially in 
Eastern Prussia, and little objection can be made to it. 
Hirschberg has proposed the German word Kornerkrank- 
heit. " Conjunctivitis contagiosa " is less expressive 
because too general ; and from the present standpoint 
"conjunctivitis foUicularis," used by the imitarians, is 
equally objectionable, leading only to confusion. 

Turning now to the clinical picture of the disease which 
we call Trachoma, it may be defined as a specific contagious 
form of conjunctivitis, extremely chronic, lasting months 
and yeai-s, and, when left to itself, causing serious and 
permanent impau-ment of vision, and frequently even total 
blindness. We need not give here an exhaustive account 
of the various ideas which have been held as to the nature 
of Trachoma during the last century. The result of endless 
discussion has been to narrow down and more sharply 
delimit the disease. 

In the first decade of last century the question arose 
as to whether Trachoma was contagious or not. This 
point will be dealt with more fully elsewhere. We learn 
next to nothing as to the pathological anatomy of the 
disease from the period when it was especially rife. The 
various forms in which military ophthalmia appeared were 
never analysed clinically or microscopically ; blennorrhoea 
and Trachoma were hopelessly confused by all observers. 

' The term " granulatious " for the rough conjunctiva in Trachoma is first 
met with in VeUh, 1807, who does not give a eatiafactory explanation of them. 
VetrA, Geachichte der Ophthalmie, welche in England nach der Riickkehr der 
britischen Annee herrschte. Ana dem Engl, libera, von MiehAlis. Berlin 1817, 
S.3t. 
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In 1828 Eble ' held that the granulations were due to 
proliferation of the so-called " papillary body " of the 
conjunctiva, which he was the first to describe. In 1841 
Carron Duviilard ' compared them with chilblains; Himly,' 
in 1843, took them for clusters of sarcomata; Hasner* 
(1847) and Sotteau thought they were an eruption of 
vesicles; Lawrence* (1860) took them for real fleshy 
warts ; Buete * (1854) for plastic exudates in the sub- 
mucous tissues ; Thiry " for heteromorphous growths 
" analogous to those observed on the cervix uteri " ; and 
Pilz^ (1856) for gelatinous exudations. 

Bendz ' was the first to throw some light on the matter 
in his treatise which appeared in. 1858. He distinguishes 
between (1) the papillary swelling, and (2) the specific 
disease, which has its seat in the follicles. These are similar 
to the follicles in the intestines, and cause the granulations. 
These he calls " glandular " granulations, as opposed to the 
" papillary " variety, which never occur in the catarrhal 
form of ophthalmia militaris, but only in the blennorrhceic 
and " trachomatous " forms. According to him, this oph- 
thalmia has no constant clinical appearances, but presents 
itself sometimes as catarrh, and sometimes as blcnnorrhcea 
or granular conjunctivitis. 

Arlt," in 1860, treated Trachoma as a separate disease, 
and denied its identity with contagious or Egyptian oph- 
thalmia. In 1881, however, he includes all cases that had 

' EbU, Uuber den Bau und die Kmiikheiten der Bindeliaut dee Augeu mit 
beeondorer Beziehung auf die kontagioao Augenentziindung. Wiuri 1828. 

' Decond^, M^moireit Bur differentes questioni, <)ui »e rattachent k I'opbthalmie 
de rarmi!e. Braxellea 1841. 

' Himly, Die Krankbeiten und MissbUdungen den mcnschlichen Ao^m. 
Berlin 1843. 

* Matner, Entwurf einer anatomischen Begriindung der Angenknuikheitcn. 
Pragl847. 

' Sairion, Anatomie pathologique des granutationa palpebr&Iee. 
1850. 

* SwU, Lehrbuch der Opbtbalmologie. BraunBchweig 1864. 
' Ptis, Lehrbuch der AugenheilkuDde. Prag 1866. 

* Bmdi, Compt« rendu du congrbs d'ophthalmolo^e. Paris 18&S. 

* von Arlt, Die Kraokbeiten dea Augeti. Prag 1860. 



been preTioualy described as Egyptian, militaiy, granular 
ophthalmia, and Trachoma under the term " chronic 
blennorrhoia." Granulose, he says, is not a disease sui 
genei'is, but only a modified form of blennorrhcea, primarily 
set up by discharge conveyed from the genitals to the 
eyes. 

In 1870 Stellwag von Canon ' distinguished several 
forms according to the variety of the deposits on the con- 
junctiva : the pure granular, the papillary, the mixed, the 
diffuse, and a secondary or gelatinous form that arises from 
the mixed or the diffuse. 

Saemisch,* in 1876, made a sharp distinction between 
follicular conjunctivitis and conjunctivitis granulosa or 
Trachoma. 

It would take us too far to enter fully into the host of 
different opinions which have been held about Trachoma. 
There are so many contradictions, so many different names 
for the same thing, or different meanings for the same words, 
that nothing would be gained by enumeration. Fuchs,' e.g.t 
who distinguishes a papillary and a granular form, calls the 
latter, which is characterised by Trachoma-bodies, Trachoma 
verum, Trachoma Arlti, Trachoma folliculare (Horner), or 
speaks of " granulations," whilst others use this term for 
the papillary form. It would be useless to mention all 
these contradictions, or to attempt a new classification. It 
is enough to draw attention to the fact that since the 
development of bacteriology the blennorrhoeic group or 
gonorrhoea! ophthalmia has been separated from the diseases 
included under Trachoma. The catarrhal forms of conjunc- 
tivitis had already been differentiated, but the differentiation 
of follicular coujimctivitis, for which Saemisch was mainly 
responsible, was for a time rejected by the unitarians. It 
,j§ only recently that it has again found fairly general 



I * SUlluiag von Carton, Lebrbucfa der Augeabeilkusde. Wieo 1870. 

I* Qratfe-Saemiteh, Haodbnchdergeftamten Augenheiltunde, Bd. IT, Leiptig 
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acceptance, resulting in the victory of the dualistic theory 
at the present time. 

Nevertheless, the clinical aspects of Trachoma, and stiU 
less its anatomy and tetiology, have not yet been sufficiently 
clearly expoiinded. Much remains to be elucidated about 
the purely catarrhal, the blennorrhoeic, and the follicular 
forms before we shall be in a position to recognise the 
specific contagious disease, with a distinct and definite 
aetiology. It is to be hoped that this end may be attained by 
the aid of bacteriological research. 

In order to understand the pathological anatomy of the 
disease, it is necessary to give a short r4snmi of the normal 
anatomical structure of the parts. The conjunctival sac is 
open only anteriorly at the palpebral fissure ; it is divided 
into three parts— the conjunctiva of the lids, of the fornices, 
and of the globe. The palpebral conjunctiva, which, like 
that of the fornix, is covered by cylindrical epithelium, is 
firmly attached to the tarsus. At birth it is quite smooth 
and possesses no adenoid layer. In the second or third 
month ' after birth the conjunctiva of the lids and fornices 
shows signs of adenoid tissue in a diffuse infiltration with 
lymph cells and the formation of microscopic follicles. As 
this appears and gradually increases, the conjunctiva 
becomes folded, and the so-called papillary body, described 
by Eble, is formed, a great ramifying system of furrows 
(Stieda*) alternating with low ridges. In the palpebral 
conjunctiva tubular glands (Henle's glands) are found, and 
in the fornices the acinous glands of Krausc. 

The ocular conjunctiva is covered with pavement epi- 
thelium, possesses no adenoid tissue, and is bound to the 
globe by loose episcleral tissue, forming the semilunar fold 
at the inner canthus. 

The nerves are derived from the trigeminal. The blood- 
vessels of the palpebral conjunctiva arise from the perfor- 
ating branches of the tarsal arch and the palpebral arteries, 

' Raddmann, von Oraefo's jVcbiv, Bd XXIX. %, 1SS3. ^^H 

' Stitda, Archiv fiir mikroskopische Anatomie, Bd. HL IS87. ^^^H 
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while the blood supply of the ocular conjunctiva is derived 
partly from the palpebral arteries and partly from the 
anterior ciliaries. 

In text-books we usually find Trachoma divided into 
acute and chronic. The most important and characteristic 
sign of trachomatous conjunctivitis is the presence of so- 
called Trachoma bodies or follicles, around which there is 
a distinct diffuse infiltration of the adenoid tissue. The 
disease gives rise to secondary changes, especially to the 
formation of scarring. 

In acute Trachoma the formation of follicles begins with 
symptoms of severe conjunctivitis — viz. much redness and 
swelling, lacrymation, and in most cases pericorneal injec- 
tion. The follicles are at first formed only on the palpebral 
conjunctiva, especially in the neighbourhood of the fornices 
and the outer canthi. Their development can be best studied 
in the conjunctiva of the upper tarsus.where they look at first 
like deep grey or yellow specks as large as a pin's head — 
the so-called primary, elementary, or crude ' granulations. 
These grow and become prominent after a few days or weeks. 
A moderate swelling of the normal conjunctival folds — the 
j)apillary body — follows, and this is frequently so great as 
to obscure the follicles and render diagnosis difficult, or 
even at first impossible. Corneal complications often occur 
in the form of small peripheral ulcers, less frequently as 
diffuse vascular opacity — pannua trachomatosus. In favour- 
able cases the conjunctiva may be restored to its normal 
condition in a few weeks after the resorption of the follicles, 
or the disease gradually passes into the chronic form. i 

In chronic Trachoma three stages may be distingiushed I 
(Baehlmann) — the development of the follicles, their 
destruction, and the process of cicatrisation. 

At the commencement of the first stage," the stage of 
development and growth of the follicles, there is frequently 

' Schmidt- Rimpler, AugenheilkuDde odcI OpbtbalmOBkopie. Leipzig 1901, 
S. 43a 

' Of. Sahlmann, loc. cit. S. 66 f. and Qermami, Inaug.-Dias. Dorpat 18s3, & i2. 
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nothing to be seen about the eye externally. The process 
often goes on for some time in one eye only, the other not 
being affected for weeka, months, or even years, or in rare 
cjases not at all. The palpebral conjunctiva shows some 
redness, slight swelling, and either a quite smooth surface 
or a little papillary hypertrophy on the upper tarsus. In 
the tarsal conjunctiva and fomices the rudimentary follicles 
above mentioned — "the crude or primary granulations "— 
can be seen, especially with the help of a lens. The sob- 
jective symptoms are slight ; a few flakes float about in the 
lacrymai secretion. 

The process may remain in this initial stage for several 
months, until these primary or elementary granulations 
gradually develop into full-formed follicles or so-called 
Trachoma bodies ; these become more marked, and acquire 
their characteristic appearance. The development of the 
follicles is usually slow : they grow in distinct rows in the 
region of the retrotarsal folds, or scattered here and there, 
or in small groups in these folds and the tarsal conjunctiva. 
Primary deposits and follicles of different sizes are often 
seen beside one another in the same eye. The inflammatory 
symptoms gradually increase, some cedema of the lids and 
ptosis appear, the edges of the lids lying tightly apposed to 
the globe. The follicles are found quite over the moutlis of 
the Meibomian glands, and are larger towards the retrotarsal 
folds. These show large transverse folds filled with granules, 
besides marked papillary swelling, so that on eversion of 
the lid thick, firm masses project. The so-called papilla! 
are dark red, flesh-coloured, or raspberry- like opaque bodies, 
having at first the appearance of close-cut velvet. They 
may ultimately develop into larger cockscomb-like growths, 
whilst the fully formed follicles are roimd or oval greyish 
red or greyish yellow bodies, like frogs' spawn or sago grains. 
They are frequently arranged in rows like a string of pearls. 
There are very few vessels in their interior, but they are 
often surrounded by a rich network of blood and 1; 
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The palpebral conjunctiva is much congested, while the I 
lashes are matted together by the flaky or viscid discharge. 
The semilunar fold and carunele are swollen and injected ; 
the ocular conjunctiva is also much congested, and at times 
shows a few follicles here and there. There is an increase , 
of subjective symptoms^viz. burning and pricking pain, 
gumming together of the lids in the morning, ptosis, lacry- 
mation, more or less photophobia, and impairment of vision. 
The lid margins are often inflamed, and the cornea may 
become affected in this stage with typical pannus, which 
invariably begins at the upper margin, or diffuse superficial 
opacities, more rarely phlyctenules and superficial ulcers, 
may occur. In some cases the cervical and even the i 
axillary glands may be swollen. The process may remain j 
in this stage for months, and then gradually retrogress J 
without any sudden change. 

The second or degenerative stage, with breaking down and ' 
ulceration of the follicles, is ushered in by increased swelling 
and thickening of the conjunctiva due to diffuse lymphoid 
infiltration of the adenoid tissue. The follicles become con- 
fluent, and are no longer visible as projecting granules on i 
account of the intense general infiltration. They now appear 
as round yellowish spots in the midst of the tightly stretched 
conjunctiva, which is but slightly injected, and in about 1 
two-thirds of the cases firm and gelatiaous, dirty yellowish ■ 
red in colour. The papillary swelling has now diminished, 
scarcely any trace remaining. The ocular conjunctiva ia 
much congested, opaque, thickened, and discoloured. The I 
surface of the follicle has broken down, and on pressure the 
softened contents protrude in the form of a comedo-like plug. 
There are often minute depressions, and small, thickly 
packed, cratcriform ulcers at the sites of the follicles. The 
congestion again increases, and the surface may present the 
ap]>earancc of a granulating wound. Many of the follicles, 
like the surrounding adenoid tissue, undergo transformation 
into dense fibrous tissue. The secretion has now also in- 
creased, and is no longer mucous and flaky, but purulent 1 
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and, as we know from experience, intensely infectious. At 
this time several phases of the disease may frequently be 
seen simultaneously in the same eye, especially fully formed 
follicles, small craterifonn ulcers, and commencing scarriow. 
In the second stage the upper lid is usually more affected 
than the lower : the process is still in full activity in the 
former when it has already nearly passed off in the latter, 
or perhaps entered the cicatricial condition. Possibly ab- 
sorption of the inflammatory products is favoured in the 
lower lid by the fact that the conjunctiva is less stretched 
and folded, and that it remains relatively at rest. 

The subjective symptoms in the second sta^ are 
distinctly more marked, and complications are more 
frequent and severe. Besides the inflanunatory changes 
at the margins of the lids, the tarsus has become moK 
or less involved ; moreover, the pannus has reached ita 
greatest development, and has led in many cases to soften- 
ing of the cornea, which bulges either partially or com- 
pletely as a result of the intraocular pressure (keratectaaia 
e panno). Phlyctenules and corneal ulcers are very 
common, and in about 90 per cent, of the cases vision i« 
impaired. The palpebral fissures are narrowed, the 
lacrymal ducts become more and more implicated, ihf 
puncta lacrymalia, especially the lower, becoming reduced 
in size, obliterated, and everted, whilst the semilunar fold 
and caruncle are blended together into a single gelatinous 
mass. 

As the conjunctiva beoomes more and more disintegrated 
and converted into fibrous tissue, the severe inflammatory 
symptoms die down, and the process merges into the third 
stage, that of cicatrisation. The actual trachomatous 
process thus ends in the conjunctiva being gradually trans- 
formed into connective tissue. The adenoid tissue is 
destroyed, the conjunctiva becoming pale, and the discharge 
mucous, viscid, and often stringy, or disappearing entirely. 
Not infrequently the edges of the lids are coated witii 
a fine white foam, which collects into large flakes, espe« " 
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at the canthi; this represents the altered Meibomian 
secretion. In the retrotarsal folds the remains of gelatinous 
tissue often persist, surrounded by cicatricial bands, and 
under the scarred conjunctiva there are concretions and 
small cysts with pultaceous or fluid contents. 

In the less advanced cases the cicatrices appear as 
spots, streaks, networks, or irregular strands, or the con- 
junctiva, especially in the fornix, presents a dull, bluish 
grey appearance, as if covered with a thin layer of milk. 
In severe cases the conjunctiva loses its characteristic 
shimmer and transparency, and becomes transformed into 
a tense, smooth, greyish white or greyish yellow mass of 
scar tissue. The upper tarsal conjunctiva shows a uniform 
depressed cicatricial surface with a tendon-like lustre 
(Arlt's scar streak), and from this fibrous processes radiate 
outwards. The contraction of the cicatrix leads to symble- 
pharon, boat-shaped distortion of the tarsus, entropion, 
trichiasis and distichiasis, narrowing of the palpebral 
aperture, and extensive changes in the lacrymal apparatus. 
Dacryocystitis occurs relatively often — in about 5 per cent, 
of cases. The caruncle and plica semilunaris form a gela- 
tinous band, or become imrecognisablc ; or the carimcle 
may be represented merely by a small yellowish granular 
nodule. The pannus disappears to a large extent in this 
stage, though the diffuse opacities that follow it remain ; 
or, as frequently also in the second stage, there may follow 
leucomata, keratectasia or anterior staphyloma, irido- 
choroiditis, secondary glaucoma, or phthisis bulbi. In 
about 8 per cent, of the cases so-called xerosis ensues, with 
complete atrophy and drying of the conjunctiva. The 
ducts of the lacrymal ' and other glands become obliterated 
by the cicatricial contraction, so that tlie mucous mem- 
brane is no longer moistened. The epithelium becomes 
dry, assuming a grey appearance like epidermis, and the 
same condition extends to the cornea, which becomes quite 
opaque. 

' Sehtoeiyijer, Handbuch der Augenhetlkuode. Berlin 186fi, B. :^66. 
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As regards the frequency of these complications, obser- 
vatione from Dorpat ^ show affections of the lids — ^blephar- 
itis, narrowing of the palpebral aperture, trichiasis and 
distichiasis, distortion of the tarsus, entropion and ectropion 
— in the first stage 29 per cent., in the second stage 61 per 
cent., in the thu'd stage 69 per cent. ; affections of the 
lacrymal apparatus — inflammation of the semilunar fold 
and caruncle, narrowing, obliteration, or malposition of the 
puncta, dacryocystitis — in 17 per cent., 61 per cent., 
64 per cent, respectively ; affections of the cornea — pannus, 
phlyctenules, opacities, ulcere, leucomata, keratectasia, and 
anterior staphyloma — in 63 per cent., 98 per cent., 98 per 
cent. ; symblepharon in per cent., 13 per cent., 20 per cent.; 
impairment of vision in 55 per cent., 90 per cent., 9-1 per 
cent. ; xerosis in the third stage in 8 per cent, of the cases. 

Fortunately these complications and sequelse occur 
much less frequently in cases which have been seen early 
and suitably treated, but in all cases in which the cornea 
is involved there is a great tendency to sudden exacerba- 
tion and relapse. 

The histological structure of the follicles, which consist 
essentially of lymph-cells embedded in a fine meshwork of 
connective tissue, cannot be considered here in detail; 
for this the reader must be referred to the standard works 
of Wolfring," Raehlmann,^ Leber,* Villard,* and to the 
various test-books. Saemisch and Michel regarded the 
"Trachoma bodies" as new formations or lymphomata; 
Raehlmann as new-formed lymph-follicles. Leber found 
in them peculiar cells, the so-called Korperchenzell^ 
or corpuscles, wliich contain numerous round granules and 
a faintly staining nucleus ; they were described by Villard 
as phagocytes. Fuchs found also mast-cells. 

' Oermami, loc. ett. S. 80. 

* Wot/ring, von Graefe'a Archiv, Bd. XTV. 3, 1888. 

* JtaehlmaTm, loc. cit. 

* Lebrr, Bericht der 2&. Versaminlung dot ophtfaalni. Ueaellschaft xq HMdil- 
berg 1896. JJJH 

* Viliard, ArchivcH d'ophthalm. Bd. XVI. 189(1. ^^H 
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^ Nearly all observers agree with the division into acute I 

and chronic Trachoma, as given above. It is, however, | 
generally admitted that the acute form is now very seldom I 
seen as compared with the chronic. Schweigger,' for I 
example, wrote in 1885 : " The process may exceptionally I 
run an acute inflammatory course; ... as a rule it has 
a very chronic course " ; and Michel * in 1890 : " Trachoma 
often occurs in an acute form . . . " ; and Hirschberg ' I 
in 1897 : " The acute forms are much rarer [than the 
chronic], especially in this country. It is not improbable 
that they are due to a mixed infection, the germ of acute 
catarrhal conjunctivitis (short bacilli) being present in 
addition to the Trachoma germ." A. Roth* writes: "By 1 
this name [Trachoma] is understood a chronic endemic I 
form of conjunctivitis, giving rise to the formation of I 
follicles and scars, and endangering sight " ; and, I 
" Clinically Trachoma has seldom occurred in an acute form I 
during the last decades." Raehlmann' describes Trachoma ] 
as "an extremely chronic disease, lasting for months and I 
years." Greeff* writes in his Studien iiber epidemiache \ 
Augenkrankheiten as follows: " The character of the disease ] 
has at the present time become much attenuated. Neither ' 
its onset nor its course is any longer so violent. Trachoma 
has become an extremely chronic disease ; only slowly is 
one person after another affected— whenever an acute 
epidemic has been recorded, it has always been found to he j 
a mistake — and its course is often prolonged for years." I 

One well-known fact is, however, worthy of mention — 
that acute Trachoma almost without exception attacks both 
eyes simultaneously ; the chronic form, on the contrary, 
often attacks one eye, whilst the other remains well for 
years. 

^^k ' Sdticriyger, loc cit. S, 264. I 

^^r * ifiehel, Lelirbucb der Aageabeilktinde. Wiesbaden IS&O, S. 204. I 

^^B * Uirtehberg, Ueber die kiJniige AugenenUuDdung, etc 1897, S, D. I 

^H ' A. Jioth, loc. cit S. laT und 2U1. J 

^H * Jituhlmann, Kliniscbes Jahrbucb, Bd. IX. H. 634. I 

^H * Oretff, toe cit. 8. 63. I 
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The tendency has recently hecome manifest for acut* 
■achoma in Germany to be limited to quite small 
Junius,' who deserves special credit for his recent 
isearches on the pathological anatomy of the disease, 
carried out on the extensive material of Kuhnt's clinic, 
emphasises the fact that cases are frequently diagnosed 
wrongly as acute Trachoma which are merely acute con- 
junctivitis of bacterial origin (usually pneumococcic) with 
formation of follicles, as well as cases of ordinary chronic 
Trachoma upon which an intercurrent attack of aciiW 
i.eataiThal conjunctivitis has supervened. Such an event 
lOften occurs, for the trachomatous, like the scrofulous 
conjunctiva, affords a suitable nidus for pathogenic 
organisms. Finally, a chronic Trachoma may be some- 
times superadded to a simple acute conjunctivitis. All 
these cases are often in practice erroneously regarded as 
acute Ti-achoma. Kramsztyk " actually doubts whether 
primary acute Trachoma ever occurs. 

Many different opinions are still rife as to the nature of 
■the so-called "Trachoma bodies." Saemisch^ regarded 
them as quite specific new formations, absolutely charac- 
teristic of Trachoma ; but this view is not borne out by the 
most recent researches. He draws a sharp distinction 
between Trachoma and follicular conjunctivitis, and gives 
the following differential diagnosis; "Follicular conjuncli- 
vitis is characterised by the fact that catan-hal changes In 
the membrane are accompanied by the development of 
round, pale red, hemispherical bodies, which project above 
the surface and disappear at the end of the attack without 
leaving any trace behind. These bodies must be regarded 
aa lymph follicles, since they completely agree in structure 
with such follicles. Granular conjunctivitis is characterised 
by the fact that the inflammatory changes in the con- 
junctiva are accompanied by the development of rouj 

' Juniw, Zeitscbrift fiir AugenheiJkunde Bd. VUL 1908, a 184. 
' Kramutyk, Krytyka Lckarska 1878, No. 8, S. SSI. 
• GraeffSamiisch, loc. cit. S. 29 und 39. 
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greyish red prominences, which invariably undergo a 
definite transformation, and very frequently lead to 
secondary changes in the cornea and the deeper parts 
of the lids (granulations)." 

Kuhnt ' gives the following definition : " Chronio 
granular conjunctiritis is characterised by the appearance 
of solid round bodies — granulations — in the tissue of the 
infiamed conjunctiva of the lids. These granulations must 
be looked upon as new formations, caused by the entrance 
of certain micro-organisms, of which the nature and specific 
action have not yet been conclusively established. The 
inflammatory changes in the surrounding conjunctiva 
must be regarded as the reaction of the tissue to these 
organisms." 

At the present day, however, as the result of much 
histological research, the view is steadily gaining ground 
that the Trachoma bodies do not represent any specific 
pathological formation, but are simply true lymph-follicles, 
in so far as, according to modern ideas, a lymph-follicle in 
its simplest form is composed of an aggregation of lymph- 
cells in a reticulum, sharply circumscribed in the adenoid 
tissue in which it lies, and having a close relationship with 
lymph-vessels, though this is not always demonstrable,' 
The primary form of these structures, so far as they can 
be observed clinically, consists in small, well-defined clumps 
of lymph-cells scattered in the adenoid layer, especially in 
the upper tarsal conjunctiva, and appearing as yellowish 
white, scarcely raised spots, 0"2 to 0"4 mm. in diameter — 
the so-called primary or elementary granulations. 

Since then these follicles are found in various other 
affections besides Trachoma — e.g. follicular conjunctivitis, 
atropin irritation, conjunctival tuberculosis and syphilis, 
leukfemia and pseudo-leukaemia — it seems certain that the 
conjunctiva responds to all kinds of irritation, bacterial 
and chemical, by forming a single inflammatory product, 

I Kvhnl, Ueber die Therapie der Conjunctivitis grnnuloaii. Jena IS97, ?. 2. 
I vTumtM, loc. cit. 8. 84. 
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the fodlicle, which it is apparently specially prone to 
produce on account of the adenoid tissue which it contains. 
The specific importance of the Trachoma body or follicle 
is therefore no longer tenable; and although the clinical 
picture of Trachoma is admittedly subject to the eruption 
of follicles — with an additional diffuse infiltration of the 
subepithelial adenoid layer — yet the follicular eruption 
itself is not per se characteristic and specific, but only 
its exuberant subsequent cwurse, accompanied as it is 
by permanent changes in the tissues. Whether the 
Trachoma bodies are merely pre-formed follicles which 
have become swollen, or are actually newly formed onee, 
is a question about which opinions are still at variance, 
in spite of repeated investigation and debate. The author 
believes that they are partly pre-existent and partly newly 
formed. 

As regards the situation of the follicles, it must fee 
remembered that the whole of the adenoid tissue is in- 
filtrated with cells to a variable degree, and affords a 
suitable site for fresh deposits. As long as the follicles 
are superficial, they may become absorbed and entirely 
disappear. The more severe types of Trachoma arc 
characterised by the very fact that the follicles are deeply 
placed, lying in layers and stretching the conjunotiTa 
as they grow, thus leading to necrotic processes.' All 
the clinical manifestations of the disease, both at their 
onset and also for the most part at their height, depend 
upon the anatomical changes in the tissues, and especially 
upon those going on in the follicles. 

According to Raehlmann, the commonest mode of dis- 
appearance of the follicles is by the expulsion of their 
softened contents after the epithelial covering has burst. 
More recent researches tend to show that the granules even 
more commonly pass through a process of fibrous degenera- 
tion and cicatrisation, as Raehlmann has also described. 

' Rofhlniann, Verhandluugen dee X. iutemationaleii mediziniuhen KongrMBa% 
Bd. IV. 10 Abt. Berlin 1801, S. 19. J^M 
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It has also been conclusively established that they are 
spontaneously absorbed, though rarely.' 

It need only be mentioned that Blumberg ^ distin- 
guished four stages in the development of the follicles — 
viz. growth, fatty degeneration, atheromatous degeneration, 
and atrophy or cicatrisation. 

There is much difference of opinion about the capsule 
of the follicle. Most authors agree that it is scarcely ever 
quite closed. According to Blumberg, Berlin, and IwanofE, 
it does not form an actual layer of the follicle itself, but 
is simply the surrounding normal connective tissue com- 
pressed by the growth of the granule. Junius ' found that 
" there is usually no true fibrous tissue proper to the 
granulation during the stages of development (up to 
the time of full growth)." 

The term " gelatinous Trachoma " was first used by 
Stellwag. It includes the more advanced cases of Trachoma, 
in which the follicles fuse into tumour-like masses or merge 
into a general infiltration, the tissue assuming a peculiar 
glassy, gelatinous condition. The individual granulations 
are tiien no longer distinguishable with the naked eye. 
Nevertheless, it has lately become customary to speak clini- 
cally of agelatinous stage, when the follicles have a more 
solid or inspissated appearance, and eversion of the lids or 
slight pressure causes the expression of a comedo-like plug. 
It is also usual to call those granulations " early gela- 
tinous "which no longer present either the red colour of 
yoimg follicles or the frogs' spawn-like appearance of older 
ones, but possess a peculiar dull grey or greyish yellow 
tint.' The correct estimate of these conditions is obviously 
dependent upon practical experience; but it is of some 
importance, because the early gelatinous cases are best 
treated by mechanical expression. 
-Anatomically, gelatinous degeneration depends upon a 

' Jvnint, loc cit S. 106. 

■ Blumberg, tod Oraefe's Archiv, Bd. XV. t, 1869. 

■ Jtmiu4, loc cit S. &» nnd 101. 
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complicated process, including degenerative and regeneratiro 
changes in the epithelium, regressive metamorphoses in the 
follicles— spacing out of the tissue, disintegration and dis- 
appeai'ance of the cells, formation of spaces in the follicle, 
especially in the neighbourhood of Villard's phi^ocytes— 
Kftnd absorption and cicatrisation in the surrounding adenoid 
Btissue. Transformation of trachomatous products into 
amyloid has not yet been conclusively proved, though up to 
1882 it was considered possible by Stellwa^. 

E, Berlin' and Iwanoff* considered the tubular glandis 
— Berlin- 1 wanoff glands — which they described in 187S lo 
be characteristic of Trachoma, though they found them in 
only two-thirds of the cases they examined. Jacobson/ 
Iwwever, proved that these " glands " were in most casM 
merely epithelial pits abnormally enlarged, and that they 
vere very rarely epithelial tubes or true glands. They are 
<rf significance only in so far as they provide crevioea in 
which micro-organisms can lodge, hence tending to further 
infection. 

The tarsus itself is also the seat of important changes, 
though this has often been doubted. The persistence of the 
disease is to a large extent due to them. They consist of 
inflammatory stasis and accumulation of lymph-cells near 
the lymphatics, or sometimes as small clusters or nests 
scattered in the tarsus, though never assuming the shape 
and grouping of follicles nor special differentiation of their 
cells into phagocytes or Leber's Eorperchemellen, 
Kaehlmann lays special stress on the fact that the 
tarsal connective tissue is affected ; it becomes infiltrai 
and greatly thickened, subsequently imdergoiug consider- 
able cicatricial contraction, which is the cause of the 
trough-like distortion of the tarsus, Fuchs* draws atten- 
tion to the fact that the infiltration and thickening of the 

' Berlin, Kiln. Mooatablatter fiir AugenheiUEunde 1876. 

' Itnaitoff, Bericht der 11, ophthalm. Oesolkchaft m Heidelberg 1878. 

' Jaeobion, J.Jun. vod Omofo's Arfhiv, Bd. XXV. i 1879. 

' Fucht, Lclicbuch der AugL'alieillcunde. Leipzig und Wieo 189S, 8. (MX j 
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tarsus is greatest near its lower margin along the line of 
the perforating blood-vessels. There is no doubt, he thinks, 
that the inflammatory infiltration travels chiefly along 
these vessels from the conjunctiva to the tarsus; hence 
that cicatricial contraction following this infiltration is 
moat marked along the sulcus subtarsalis — Arlt's cicatricial 
band — and it is here that the well-known incurvation of 
the tarsus is most obvious. 

Straub, of Amsterdam, states that he has observed in 
many cases that Arlt's cicatricial band represents the whole 
of the shrunken tarsal conjunctiva, which has been dragged 
towards the edge of the lid. As this occurs, the retrotarsal 
fold is drawn down until the posterior surface is covered 
over, mostly by the retrotarsal fold, only a very small area 
at the margin being covered by the shrxmken tarsal con- 
junctiva. The fold is recognisable by its smooth surface 
and bluish colour, especially when it has been only slightly 
affected with Trachoma ; moreover, it is very loosely 
connected with the tarsus, being freely movable over it. 

The practical lesson which this theory conveys is that the 
retrotarsal fold should be preserved, its excision being held 
by Straub to be absolutely contra-indicated. On the other 
hand, he recommends treatment by mechanical and chemical 
means to preserve the healthy parts, and also excision of 
the tarsus to remove the dangerous poiwi d'appui from which 
the shrinking conjunctiva acts in producing entropion. 

It may be briefly mentioned that the bulbar conjunctiva 
is also frequently affected with Trachoma, chiefly in the 
neighbourhood of the retrotarsal fold and plica semilunaris. 
Yellowish transparent granules are found here, sometimes 
becoming confluent and forming large masses or plaques. 
Here and there are bodies which are quite analogous to the 
granulations, containing similar cellular elements and 
especially large numbers of phagocytes. The conditions 
are therefore similar here to those in the tarsal conjunctiva ; 
indeed, all the conditions, and especially the relation to the 
lymphatic vessels, can be much more clearlv made out. 

7 




1 



TRACHOMA 

'he affection of the ocular conjunctiva, therefore, must 
> be regarded as a specific granular conjunctivitis.' 
Kuhnt's statement that Trachoma also occurs in thp 
irymal sac has been fully confirmed by Germann's' 
researches made upon the abundant material in tbe 
Ophthalmic Hospital at St. Petersburg. He found largo 
typical Trachoma bodies, which could be easily expressed, 
on the lining membrane of extirpated lacrymal sacs. It 
[frequently happens that Trachoma patients suffer at the 
same time from dacryocystitis ; in many cases, however, 
purulent dacryocystitis precedes Trachoma. Gennann 
thinks it quite possible that trachomatous infection raar 
travel from the nose by way of the lacrymal duct, thou^ 
["the process probably more often spreads in the rereree 
direction. Th. Wernicke,' of Dorpat, also examined a large 
number of lacrymal sacs, coming to the conclusion that 
Trachoma does attack this part, and that it is quite possible 

rfor the disease to spread from the conjunctiva to the mucoiu 
membrane of the sac. Cirincione * recently confirmed tbe 
same fact ; the canaliculi may be closed and the sac blocked 
by Trachoma bodies. 

The old dispute whether follicular conjunctivitis is a 
mild form of Trachoma or a disease sui generis has never 

^yet been definitely settled, and probably never will be until 
the nature and setiology of the two diseases are better 
understood. The anatomical difference between them con- 
sists merely in the fact that the inflammatory process in 
follicular conjunctivitis is not so severe as in Trachoma, 
while in the former the large cells called phagocytes are 
usually wanting" and the follicle is not transformed into 
fibrous tissue. Although the clijiical symptoms and seque he 
of Trachoma may be sufficiently characteristic in practa 
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it has not proved possible to arrive at a general consensus 
of opinion as to its nature. 

Kuhnt, who first worked in Thuringia, where there is 
no Trachoma, and subsequently in East Prussia, where it 
is very common, is of opinion that this question cannot be 
decided in a region in which the disease is epidemic. He 
is a strong dualist. " Wheu ' observations extending over 
years prove that follicular conjunctivitis always remains 
the same, but that a change occurs when a person with real 
Trachoma comes into a house, family, or community, it is 
surely shutting one's eyes to facts simply to suppose that 
it is not the Trachoma patient who has communicated the 
disease, but a sudden increase in the virulence of the germ. 
Moreover, it seems very improbable that follicular con- 
junctivitis should arise from infection with the virus of 
Trachoma, and yet never set up genuine Trachoma itself." 
Thus the supporters of the so-called " unitarian " theory 
(Raehlmann, Mandelstamm of Kieff, Lawrentjcw, and 
others), who consider the diseases to be identical, and regard 
follicular catarrh as an attenuated or abortive form of 
Trachoma, are found almost exclusively in countries where 
Trachoma is widespread, whilst practitioners who live in 
countries almost exempt from it are confirmed "dualists" — 
i.e. they regard the two diseases as altogether different and 
independent in character. The differential diagnosis will 
be dealt with more fully again ; but we would here express 
our conviction that on clinical and practical grounds a 
division must for the present be sharply made into Trachoma 
(virulent cases) and follicular conjunctivitis (mild cases), 
on account of the extraordinary difference in course, prog- 
nosis, prophylaxis, and treatment. As, however, even the 
most experienced surgeon is unable in some cases to make 
a differential diagnosis on the spur of the moment, but is 
obliged to keep them under observation for a time, we must 
still admit an intermediate group of cases which are at first 
doubtful or suspicious : these we isolate as Trachoma, but 
■ Kvhtu, loc. cit 8. 9. 
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treat at first as follicular conjunctivitis. This view has been 
accepted for several years, as Schmidt- Rimpler stated in 1897 
at the twelfth International Medical Congress at Moscow.' 
The clinical picture and diagnosis of Trachoma have 
it been simplified by the theory recently put forward Iiy 
ipeters, of Rostock ^ — viz. that there are attenuated or abortive 
forms of Trachoma in which follicles and scars are never 
formed, During many years' experience of endemic 
Trachoma at Bonn, Peters observed two epidemics of acute 
conjunctivitis, suspiciously like Trachoma, with total ab- 
sence of any characteristic bacteria. Among the members 
of the affected families, some only — three out of six — 
showed true Trachoma bodies after a few weeks, while in 
the others the conjunctiva remained perfectly free, with 
only a slight chronic conjunctivitis sicca, in which scarifi- 
cation revealed the presence of a thin layer of adenoid 
tissue. Peters thinks it must be assumed that all these 
les, which ran such a different course, were set up by the 
,me organisms and were essentially the same in character. 
He did not think it possible that the cases which became 
trachomatous had been subsequently infected, because after 
the acute inflammatory symptoms had disappeared none of 
them ever showed any recrudescence. He is therefore 
inclined to regard the greater or less development of 
adenoid tissue as the essential feature of Trachoma. The 
formation of follicles he would consider merely a reaction 
from the large amount of adenoid tissue, and perhaps the 
commencement of the decline of the complaint, which may, 
but need not necessarily, result in the formation of a 
cicatrix. In the so-called abortive forms the development 
the adenoid tissue can always be made out by the micro- 
>pe, but it is so slight that it never loads to the formation 
follicles, and cicatrices are accordingly absent or are 
flue as not to be visible to the naked eye. Peters doea 
t consider every case of chronic conjunctivitis sicca to 

' Compt«8-rendua, ctc^ S. 127. 

* Felert, Miiuclieuer medlz. WoclieBHcltriCt 1003, tio. 3. 
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be abortive Trachoma, neither can he bring forward any 
symptom to clinch the differential diagnosis, but from 
his clinical experience and microscopical researches he 
hclievcs that there are transitional forms between true 
gelatinous Trachoma and chronic conjunctivitis, in which 
the disease runs an abortive course and very little adenoid 
tissue becomes developed. He considers, therefore, that 
it is only the formation, or perhaps the increase, of adenoid 
tissue, and not the formation of follicles and scars that is 
the essential feature of Trachoma. 

These conclusions are certainly worthy of consideration, 
and cannot be lightly passed over; particularly the fact, 
which cannot be disputed, that chronic conjunctivitis is 
a hypertrophic inflammation microscopically very like 
Trachoma. The number of these observations, however, 
is too snmll to attach any universal value to them. If they 
should receive general confirmation, the number of doubtful 
cases of Trachoma would be enormously increased, and the 
diagnosis would be made still more diflicult as long as we 

_ jjre ignorant of the cause of the disease. 

Bh As far as our present knowledge will take us, therefore, 

P^n can as yet only define Trachoma anatomically as a 
iSiPonic deep and dense lymphoid infiltration of the 
conjunctiva (and tarsus), appearing sometimes diffusely, 
sometimes as circumscribed masses of cells, leading to the 
destruction of the conjunctiva and its transformation into 
fibrous tissue, and showing for a time at its onset an 
abnormal secretion upon which its contagiousness depends. 
Finally, we would make a few remarks on the 
clinical division of the disease and its course. Fuchs' 
calls the hypertrophy of the conjunctiva the most character- 
istic symptom, and distinguishes two forms of hypertrophy 
— the papillary and the granular. In the great majority 
of cases, however, they occur together, the papillary form 
being most marked over the palpebral conjunctiva, and the 

I jOWUiulations over the fomices. The so-called papillffi 

■■ ' FjicAs, loc. cit. S. 73, 



I 



102 TRACHOMA 

frequently conceal granules or foUicles. Acoordinglf a 
third form is distinguished, mixed Trachoma, and even 
a fourth, the gelatinous Trachoma of Stellwag, is added. 
These names are certainly of value in defining the nature 
of any given case and in determining the line of treatment ; 
hut generally speaking, as microscopical examination show?, 
there is essentially only one form, granular Trachoma, for 
we may in the meantime leave out of consideration the 
BO-called abortive form. 

The author thinks that it is of practical importance both 
for prevention and treatment to separate the dry cases and 
the discharging ones, as the French writers do.' It is only 
those with discharge that ai-e contagious. 

Apart from the rare acute cases, the course of the disease 
is very insidious and lasts for years and even decade«. 
It may go on for weeks and even months without the 
patients being aware of its presence. The result is that 
they do not consult a surgeon until the cornea and vision 
are affected. ITiere are certainly cases, especially in 
districts where the disease is endemic, in which it heal* 
spontaneously, without any treatment and without any 
severe inflammatory symptoms or serious impairment of 
sight. It is much commoner, however, in untreated cases 
to meet with the terrible sequelie already mentioned whidi 
finally lead to blindness. 

On the other hand, early proper treatment is not an 
absolute safeguard for a good result. Thus Deneffe, of 
Brussels, who had the misfortune to become infected diiring 
the practice of his profession at the same time as his teacher 
Libbrecht, relates that although all possible measures wore 
carried out from the very beginning, they did not escape 
any of the unfortunate sequelae of the disease. The same 
result befell Coppez,* of Brussels. 

The division of the disease into three stages (development, 

Uounuonr.iad&s distinguishes in his mooogmph "De 1a coDJouctiTiW 
Sranulouse," fnris 190S, "une forme simple ou s^he" (rom " niie forme 
mmpliqufe (de catarrhe)." 

Kviml, loc. cit. 8. 7. 
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regresBire changes, and cicatrisation) is of great practical i 
importance. In the first stage the size, number, and 
position of the follicles give an approximate idea of its 
further course. The second stage, which usually appears 
with severe inflammation and purulent discharge, is , 
extremely infectious. The stage of cicatrisation denotes the 
end of the process, and is indicative of spontaneous cure. 
The scar formation destroys the adenoid tissue completely, 
and therefore, too, the ground upon which alone Trachoma ' 
can develop and thrive. No scarring, no cure. The more 
deeply the conjunctiva, etc., are affected, the more marked 
is the scarring. This final process has indeed been regarded 
as a peculiarity of Trachoma. But we no longer con- 
sider it to he an inevitable result, as Saemisch once did, J 
because, as we shall see, it is frequently possible by early j 
and appropriate treatment to stop the disease before the i 
appearance of the cicatricial stage. 

Further, we may divide the cases into mild, moderate, 
and severe, according to the severity of the pathological 
changes, and we may distinguish the worn-out, scarred 
cases. The severity of any individual case depends very ■ 
much on the geneml constitution of the patient ; it 
particularly severe and obstinate in scrofulous persons. 

It is well known that the course of the disease and indeed 
all its characters present certain differences in different 
countries : thus, e.g., in Himgary and Russia it is usually 
more virulent than in the Trachoma districts of Prussia. 

Finally, all authors are agreed that the character of 
Trachoma has on the whole become milder since the time of i 
the great European epidemics, and Raehlmann ' would 
explain this on the theory that it has in a certain sense 
exhausted the ground for its growth by permeating the 
whole population. Undoubtedly the theory of relative | 
immxmity conferred by general infection is not home I 
out by the history of the disease in Egypt and other 
ipimtries. 
■' Voitita, Lehrliuch der AugenLeilkundo. Leipzig und Wien 1898, S. 32*. 
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CHAPTER IV 

ETIOLOGY 

The contagious nature of Trachoma, then called Ophthalmia, 
was known to the Greeks more than two thousand yean 
ago, as many records show (Plato, Plutarch, Galen, and 
others) ' ; indeed, it was helieved that the disease mi^t 
be acquired by merely looking at an affected eye, aod 
this theory of contagion by air is specially put forward 
by the Arabian physicians Avicenna and Raby Moyses. 

During the great epidemics of Trachoma repeatedly 
referred to which raged over Europe in the early decades 
of last century, the contagiousness of Trachoma was one 
of the moat vital questions of the day, and was frequently 
the theme of prize essays. Since it was denied by many, 
it is easy to understand why the prevention of the disease 
was at that time often shamefully neglected, so that it 
was possible for it to become terribly prevalent. 

French authors, with Larrey at their head, were U 
unanimous in denying its contagiousness, while the £ng] 
were all equally agreed upon the point, and showed 
it originated in Egypt. In Germany opinion was diWdi 
Bust and Baltz wore the champions of the opposing views. 
The latter denied absolutely that it cjimc from Egypt, 
and almost as strongly that it was contagious,' asserting 
that during the whole of the German war of indcpendcncj 
only one case of ophthalmia from infection — that of mi 
army surgeon — occurred, and that was a case of gonorrhccal 

* Hirtehberg, Uuber die kurni^e AugenantziinduDg, otc. 1S97, S. 29. 
' Baltt, loc. cit S, 291 f. 
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^thabnia. He defended the theory of the spontaneous 
ksmic origin of the disease under the many unfavourable 
conditions of life in time of war. Rust, on the other hand, 
contended that the chief factor in the production of 
Trachoma was a virus which was continually being re- 
produced anew by the disease itself, and in this view he 
was supported by von Walther, Graefe, J. B. Miiller, 
Wemeck, JUngken, Vetch, Mongiardini, Omodei, Adams, 
and others. C. P. Graefe, whose views were similar to those 
of Rust, sums up the various views that were then enter- 
tained in the following words ^; "Many held the cause 
of the disease to be the extremely fine prickles of the 
cactus plant disseminated through the air, others those of 
Fillaria papillosa, many fine nitrous or chalky particles 
entering the eyes, others the atmosphere charged with 
muriatic fumes, metastasis from some catarrhal, typhoid, 
dermatitic, or scrofulous complaint, infection with 
gonorrhoea or syphilis, and others again an infection 
aui generis." Graefe also believed in some specific 
virus, but at the same time he assumed that there were 
a number of "indirect causes." These were — too bright 
light, excess of blood to the head favoured by the unhealthy 
character of the soldiers' uniforms, especially the heavy 
helmets, close-fitting collars and tight belts, the heavy 
knapsacks, fatiguing marches and hardships of all kinds, 
indulgence in alcohol, dust, close-cropped hair, and previous 
blennorrhoea. The right eye is said to be more prone to 
the disease than the left, as Omodei and liarrey have 
shown. 

The people that are particularly subject to Trachoma 
are the young, weak, delicate people " with pale faces, 
flabby muscles, and narrow chests," the lower classes, 
and privates in the army, because they are often deprived 
of good food, suitjible clothes, and proper dwellings, 
while " officers and the better classes of the community " 
usually escape— e.fif. "the freeborn population by the Nile, 
■ ' Gmeft, loc dt. S. TS. 
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monks, and Mamelukes do not suffer even at the tim* 
when the disease is ravaging the poor people by thousands." 
There was a great liability to the disease among those who 
were not accustomed to the fatigues of war — the militia, 
volunteers, young recruits, persons with any hereditary 
taint or diathesis, and especially such as had not fully 
recovered from scrofula, syphilis, arthritis, and skis 
diseases. As occasional causes, C. F. Graefe mentions 
further " the exhalations of people crowded together," 
especially in overcrowded, ill-kept infirmaries, foundling 
hospitals, and workhouses, as well as in all close, damp, 
and dirty dwellings, muriatic vapours, especially along 
warm sea-coasts; also diminution of secretion " in the 
mucous tracts of the lower parts of the body," in tie 
intestine, bladder, and urethra. Numbers of soldiers are 
said to have suffered from ophthalmia after recovery from 
diarrhoea and dysentery, and also after suppressed m 
neglected gonorrhoea. Sudden chills, frequent bivouAcs, 
stations in rainy districts, on the sea-coasts, near lakes, 
marshes, and large rivers, are mentioned, as well as the 
autumn season with rainy changeable weather, the to*- 
rapid cicatrisation of purulent wounds, and the too-quick 
healing of chronic ulcers. Graefe' finally obserres: 
" Whether the growth of the disease, which has recently 
been promoted in this part of the world by the concentration 
of large bodies of troops and the transmission of miasnuts 
from the Nile, has any connection with the change of 
climate which manifests itself in the melting of vast 
icebergs from the North Pole, the almost complete dis- 
appearance of the aurora borealis, and the return of tiie 
magnetic needle from its deviation to the west, is a 
question which can only be decided by future generations " ! 
In Belgium feeling ran high between the two schools, 
the '* contagionists " and the " anticontagionists or com- 
pressionists " during the second, third, and fourth decades 
of last century. The latter would not hear of any othot 

' Graeff, loc cit. S. 7a. 
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^^■oBe for the extraordinary epidemic of Trachoma in 
^^felgium than the glare of light reflected from the white 
tunics of the infantry, and the continuous compression 
of their necks hy their cravats. Yet the epidemic was 
not in the least diminished by a complete change of 
uniform. 

Decond^' in 1841 put forward the following factors 
as causes of the great Belgian epidemic : (1) its endemic 
origin, (2) gonorrhoea, (3) infection of adults with the 
purulent discharge of newborn infants, (4) its introduction 
from Italy, (5) especially the infection of the Belgian 
army by English and Prussian troops. At the Ophthal- 
mological Congress at Brussels' in 1857 the air was still 
declared to be the most common medium of transmission 
for the contagion, and it was then also pointed out that 
the virus might be conveyed by utensils which had been 
contaminated in infected places. Overcrowding of rooms 
is an evil which must be especially blamed for spreading 
the disease in armies. A. von Graefe maintained even in 
1864, and F. von Arlt in 1881, that the disease was 
transmitted by the air; but this is explained by the con- 
ditions of treatment, which was such as to facilitate spread 
of infection.^ It was actually asserted at the tenth 
International Medical Congress at Berlin' in 1890, by 
Sulzer, of Winterthur, who practised for seven years 
in Java, that air infection was really the rule in the 
special Trachoma countries, particularly in Arabia and 
the Sunda Islands. In Java only a very few mild cases 
of Trachoma occurred during the rainy season, although 
the people spent the greater part of the night and day 
huddled together, while the cases became numerous and 
severe as soon as the dry monsoons* began, when great 

' Pragn, Med. Jnhrb. Rl. III. Heft 3, S. SOS. 

' ArifAand Lex, Handbnch der Militargeeundheitspfiege, Bd. IIL B. 371. 

' Jlirte/Ufrg, ITeber die kornige AugenenUiindung, etc. S. 30. 

* Verhandlungen dea 5. iuternationaloii mod. Kongrenaes, Bd. IV, 10. Abt. 

a 35. 

' MonaooDS are periodic winds in the northern part of the Indian Ocean, 
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quantities of dust were formed and kept in motion h 
the wind. In almost all the cases it could be prored 
that these patients had been exposed to the dust for a 
long time before their infection. It was proved agmt 
and again in the Dutch colonial army that the dust wm 
the actual medium of contagion, and it did not moitlj 
aggrayate a previously existing condition. 

It must be added that the vast majority of authors, al 
any rate in Germany, totally deny infection by air or by 
dust. Schweigger ' wrote in 1885 : " The causes of Trachoma 
must be sought chiefly in bad sanitary conditions. Badly 
ventilated, overcrowded rooms in houses, barracks, school*, 
factories, etc., may not only produce Trachoma in a pre- 
viously healthy conjunctiva, but give a trachomatom 
character to any chronic conjunctivitis." 

At the present day, with its great advances in bactoi- 
ology, the view which was advocated by von Michel aad 
others, that Trachoma is an infectious disease spread b$ 
contact, is generally admitted. In addition, however, to 
this prime cause, which is most probably a specific micro- 
organism as yet undiscovered, the most experienced authors 
assert that individual predisposition plays a part, while 
they also admit a number of subsidiary causes — viz. climate, 
the influence of the atmosphere, soil and race, altitude and 
latitude, social misery, overcrowding, unclean liness, and 
bad hygienic conditions. 

We will proceed t« deal more fully with the origin 
and distribution of Trachoma. 

It is now generally held that there is a fixed, inevitable 
contagion which is conveyed by means of the discharge 
from eye to eye. This transmission may bo due directly to 
spurting of the discharge into the eye during examination 
or at operations, or indirectly to fingers soiled with the 
discharge, or the common use of toilet articles — e.g. towels, 
handkerchiefs, washing-basins, also articles of clothing and 
bed linen — as well as by several people sleeping together ill 

' Sehvviffffer, loc. cit. S. 867. 
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S bed. It is not improvable that the infection may be 

nsmitted by door-latches ajid stair-rails, which have 
become contaminated. 

De Wecker ' thinks that the lid margins usually carry 
and transmit the germs of infection, for it is only in excep- 
tional cases that the disease develops by direct transmission 
of the discharge to the conjunctival sac. He considers 
therefore that it is a very important prophylactic meas^^re 
to disinfect the margins and skin of the lids. 

As the discharge conveys the virus, the danger of spread- 
ing infection in any individual case is directly proportional 
to the amount of the discharge ; the greater it is, the greater 
will the danger be to those in the viciaity of the patient. 

It is generally believed, but not yet praved, that the 
disease is transmitted solely by means of the discharge. 
We have no certain knowledge that the supposed Trachoma 
germ has any ectogenom existence ; yet from the experience 
derived in trachomatous countries this cannot be summarily 
dismissed. "We have already seen that Sulzer believes in 
air and dust transmission. Germann's " clinical observations 
led him to suggest that the germ lay in the soil, while 
Hirschberg' incidentally states that it may grow in standing 
water. Schmidt-Rimpler,* again, considers that in Egypt, 
for example, it is impossible to exclude air transmission. 
Kuhnt '" advances the theory that in certain districts the soil 
or water harbours the germs. This is supported by the fact 
that in trachomatous areas the fresh cases with discharge 
appear in greatest numbers during the warmer months, 
when the soil water sinks, the pools dry up, and the agri- 
cultural people spend most of the day in the fields. 
The muco-purulent nasal catarrh, ivhich very frequently 
occurs at the same time, suggests that the germs are carried 
in the dust by the air, settling on the nasal mucous 

^^m ' lU Wfcker, Die Ophthalmol o^he Klmik, III. Jahrg. 1S&9, Na 4. 

^^P ' OfrmamL, St. Fetersburger med. Wocbentwhrift 1890, No. 28. 

^^B ' Uinehterg, Uebcr die kurnige Augenentziliiduiig, etc., S. 14. 

^^m * Sehmidl-Rimpler, loc. cit S. 8. 

^H * Kvhnt, loc dt. 8. Sa 
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membrane as well as on the conjunctiva. In i 
the supply of fresh germs would be continuous in 1 
districts, the peculiar severity and persistence of the d 
in those parts would be explained, as well as the favooraWe 
effect of removing to non-infected spots. Finally, A. Peten' 
believes that the Trachoma germ has " a more universal 
distribution," and, like Kuhnt and others, attaches grwt 
significance to individual predisposition. This is due, he 
thinks, to the bad mode of life and to certain conditiaas of 
place and soil not yet adequately explained, and especiallj 
to inherited and constitutional traits which favour the 
development of adenoid tissue. Where this predisposition 
is slight, only abortive cases, as they are called, arise ; b\it 
if it is strong, distinct Trachoma granulations develop. 

There is no doubt that a lotc slate of eivilieatiott, Kwt 
of cleanliness, and overcrowding play an important part in 
spreading the infection. Thus in Prussia, Trachoma is most 
common in the three provinces {Posen, East and West 
Prussia) in which plica Polonica, or elf-lock, is still mel 
with — a result entirely of uncleanliness and neglect of the 
scantiest attention to the hair. In any individual case 
Trachoma can easily be avoided by regard for cleanliness 
and the simplest hygienic precautions. This fact is also 
emphasised by Lucanus, to whom we are indebted for 
valuable researches on the contagiousness of Trachoma. 
He stated * in 1890 that in the Marburg Ophthalmic Hospital 
patients with severe acute and chronic Ti-achoma, or mlh 
freshly inflamed cicatrised Trachoma with free purulent 
discharge, lay side by side with others not aulforing fiom 
the disease without the slightest suspicion of infection 
appearing. 

The chief seat of infection is the family, especially 
among the poor with their small dwellings. Lucanus found 
135 cases in which Trachoma occurred several times in the 
same families, and he could specify a number of families in 

' PfUr», Miinch. med. Wochenschrift 1903, NiX 3. 
• Lveanvs, loc. cit. S. 28. 
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' "which six, seven, and more cases of the disease had occurred 
daring the year, as well as a large number with three or 
■ four memhers suffering from it. In the great majority of 
' cases the infection was conveyed by the use of the same 
I towel, and frequently by several of the family sleeping in 
I one bed. Not infrequently a family was infected by a 
6 trachomatous servant. Lueanus is therefore inclined to 
i look upon every one in Hesse as liable to the disease if one 
I member of the family has it, and every labourer or servant- 
girl that works or sleeps with persons already infected ; for 
these people almost invariably catch the complaint sooner 
or later. Lueanus does not believe in any particular 
individual predisposition. He found, too, infection in many 
cases among married people, 

Vennemann, of Louvain, kept a record for several years 
of 100 cases in Belgium, 50 of them being married, paying 
special attention to the danger of infection to the families. 
These patients were in close daily contact with 497 persons, 
of whom only 40 became infected. Of the 100 families 
there were only 28 in which the disease spread ; 72 re- 
maioed free, and of these 40 were married. In none of 
the 28 families were all of the members infected — in 19 
only one, in 6 two, and only in 3 a greater number. It was 
remarkably rare to find that married couples infected each 
other ; this occurred only 7 times in 50 families. Venne- 
mann holds, therefore, that there is an individual pre- 
disposition to Ti-achoma, and supports the well-known view 
that the Trachoma of to-day springs from the old military 
ophthalmia, which in tho course of years has to a large 
extent lost its virulence and contagiousness. 

jVfter the family, the next great seat of infection is all 
those places in which large numbers of people are crowded 
together in a comparatively small space, who often come 
into personal contact with one another, or make use of 
common washing-utensils or other articles. Such places 

Id include creches, boarding-schools, seminaries, peni- 

iarics, workhouses, orphan asylums, inns, and the like. 
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There is no doubt that here also want of cleanlinesa plajt 
a very important part, and a single person affected witii tk 
disease is quite sufficient to spread it and cause it to become 
endemic over the whole of that institution. 

It has not yet been proved that the contagion can adhere to 
the walls of a room which has been occupied by a Tradumt 
patient. According to Vossius,^ however, this is the only 
explanation which can be given in cases where every new 
arrival contracts the disease, while no fresh attacks arc seen 
when the rooms have been carefully cleaned out, and tboy 
have been repainted. Forster* also believes that the disease 
is spread by infected quarters, and indeed considers this » 
more serious and frequent source of infection than that 
from person to person. 

Schools play a comparatively small part in the spmd 
of Trachoma, but a greater part in that of follicular con- 
junctivitis. In Germany, except in the eastern provinca, 
where the disease is endemic, it is rarely seen in schooli, 
and is still more rarely distributed through their Ag&Uj. 
Trachoma is therefore not a true school diseaae, and Hens' 
becomes such except under the worst hygienic conditions- 
It is more often found endemic in private institutions aad 
boarding-schools, the inmates of which live more like 
families and make common use of sitting-rooms, bedrooms, 
and washing-utensils. H. Colin proves this in his LehrhvA 
der Hygiene dee Aitges^ by the results which he gives of 
the examination of numerous schools. Naturally this is 
different in Trachoma countries; but in them, too, the 
family continues to be the chief source of infection. 

It is notorious that for at least a century the army has 
played an extremely important and dangerous part in the 
spread of Trachoma. It was formerly an excellent culture 
medium for the virus. It usually happened that through 
want of precaution a person or persons sulfering from^^ 

■ Fowtw, loc. dt S. 336. ^^M 

' Das SanitatBWBsen dee prenasiscben Staates 1688~fll. ^^^H 

> Cohn, H., loc cit. S. 121. ^^H 
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I disease were drafted into a regiment. The oomplaint vraa 
chronic, and showed no sign of discharge ; hence it remained 
unnoticed and harmless for a longer or shorter time. But 
whenever the eye caught cold or was exposed to smoke, 
dust, or the ammoniacal vapours of the stables, discharge 
began to appear and became a source of contagion. In the 
close, overcrowded, badly ventilated, and ill-constructed 
rooms of barracks and soldiers' quarters, in which at the 
beginning of last century the men frequently slept two in a 
bed ' and used common washing-basins and towels, the disease 
was bound to spread with alarming rapidity, and to assume in 
a very short time the character of a plague. It was only 
then that it began to attract the attention of the higher 
authorities, and that a definite system of treatment was 
instituted. This, however, was, generally speaking, unable 
to effect much in time of war, in overcrowded hospitals, 
when hygiene, prophylaxis, and treatment were at a very 
low ebb. The vast majority of trachomatous soldiers were 
ultimately sent back to their homes either uncured or only 
apparently cured. In most countries no satisfactory pre- 
ventive measures were taken by the civil authorities, so that 
every trachomatous soldier might eventually become a 
wandering source of infection in his native district. In 
Belgium, in 1834., there was a strong conviction that 
Trachoma flourishes and spreads exclusively in the army, 
and cannot touch the civil population 1 ' The people who 
became gradually more and more affected through these 
soldiers every year furnished the standing army with 
reinforcements of trachomatous recruits, a seed which 
yielded a terrible harvest in the fertile soil of the 
barracks. 

It is easy for us to understand how suitable the term 
" military ophthalmia " was. Lawrentjew,' oculist to the 

■ Cf. Nevmann, 0^ Die Propbyl&xe im MUitanamtatBweeen. MiincheD 1900, 
S.3I. 

' Dmrfft, BuUetin de rAcadJmie royale de in6decuie de Belgique 1883, 8. 87. 
* Compter- rendua da XXL Congrta Lnteraational, etc., Vol. VI- S. 181. 
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Moscow military district of fourteen departments, coold 
justly assert, at the International Congress at Mosodt in 
1897, that the disease was conTeved from the armj into 
areas which were previously free. " There are still somt 
departments in the district," he remarked, " which aw 
quite free from the disease ; some time ago, however, this 
applied to the whole of Central Bossia. Since the larjtcr 
number of the recruits in the Moscow military district harp 
been drafted to the western frontier, to Poland, they hare 
returned with Trachoma, and have infected areas whtcit 
were previously unaffected, while the troops in the Moscow 
district draw their recruits from the eastern Russian fan- 
vinces, and they in their turn introduce most of tbr 
Trachoma into our regiments. Thus, by the iofectioQ of 
unaffected areas by the troops on the one hand, and Ae 
introduction of Trachoma by the recruits into the untj 
on the other, a vicious circle is formed, for which ft a 
very difficult to find a cure." 

Sattler,' of Pr^ue, in his paper on the geographiol 
distribution of Trachoma before the Berlin Con^^reM n 
1890, also made special reference to the fact that this ira« 
primarily determined by certain peculiarities in the move- 
ments of the troops and in garrison life. In proof he 
quotes the case of troops recruited from mountainous parts 
of Austria, which were frequently sent into the tracho> 
matous garrisons of northern Italy or the infected provinces 
on the southern Danube ; while, on the other hand, 
Hungarian, Polish, and Italian regiments were drafted 
into hilly provinces of Austria. TTie district in Upper 
Pranconia around Kulmbach and Bayreuth, where 
Trachoma is endemic, was also exclusively infected by the 
Austrian troops which were quartered there every year 
from 1822 to 1859 on their march to and from the infected 
federal fortress of Mainz. In a similar manner the 
diBt?ase was introduced into Hohenzollem, which for a 
considerable time formed an island of infection in ttu 

' Coiuptes-rendufl, etc. B. 29. 
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affected kingdom of "Wurtemberg." It was brought about 
time-expired soldiers who were enroHed into Prussian 
gimeats on the Rhine and in eastern Prussia. 
In the medical reports of the Prussian army for the 
1873 to 1878, it is stated that non-commissioned 
beers who sleep in the same rooms as trachomatous 
foldiers are only very exceptionally infected, because they 
do not use the same washing-utensils as the privates. This 
perfectly correct observation militates against the idea that 
infection is conveyed by the atmosphere of a room. 

In Chapter II. we made ample reference to the well- 
known fact that within the last decade Trachoma has 
travelled from the infected eastern provinces of Germany 
and the adjoining frontier by a distinct westward track, 
following the lines of trade, and that it is conveyed almost 
exclusively by migrating workmen, agricultural labourers, 
canal men, and miners, whereas its spread by means of the 
regular railway traffic may be practically excluded. 

Moreover, as has been already mentioned, the severity 
and contagiousness of Trachoma have diminished con- 
siderably. This is chiefly connected with the progress of 
civilisation and public hygiene, and less with immunity 
conferred by infection of the whole population, as supposed 
by Rachlmann. Nevertheless, it would be utterly wrong 
to deny its contagiousness entirely, as Forster and others * 
have recently sought to do. We must never forget the 
result of that gigantic but ill-fated experiment in Belgium 
in 1834, when the discharged trachomatous soldiers infected 
the civil population throughout the whole country, which 
till then had been almost free from the disease, thus 
bringing about a national calamity which was unique in 
the annals of the people. There are plenty of examples, 
too, of occulists — Deneffe, Libbrecht, Bivers,* and others — 
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' No longer so. Cf. Sanitatswesen des preouiBchen 8taat4s 1899 bis 1900, 

k • Cohn, H., loc dt. a 133. 
V Sltnd, loc dt. 8. U. 
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B»ho became infected with Trachoma in the course of tiuit 

^professional duties. Only a minimxim of such cases hate 

Hbeen published. 

■ Still, the experience of the last decade has taught us 
that the transmission and spread of Trachonaa proceed dot 
relatively slowly — at any rate, more slowly than in the case 
of acute epidemic catarrhs ; hence it must be inferred tliM 
the virus of Trachoma is less potent and transmissible. 
Inoculation experiments were tried at an early stage. 
Piringer ' inoculated the left eye of a blind beggar with 
mucus from a case of chronic so-called Egyptian ophthalmift: 
three minutes later he carefully washed out the eye and 
applied cold compresses for ten hours ; hut the result was 
negative. It may be inferred from this that the virus U 
slow in its action." 

JAs for the other numerous inoculation experiment* 
carried out in the early decades of last century, the 
results are of little value, because no distinction was made 
between Trachoma and blcnnorrhoea. The experiments of 
Mackesy, Vansevendonck, Kriehel, and Adams — in some 
cases made upon themselves — all gave a negative result. 
In 1823, during the epidemic at Klagenfurt, Wemeck 
inoculated two attendants, who had remained immune fqr_ 

t.a long time, though they were nursing the worst cases 
eye disease. He excised the granulations of a patient 
tad had them for two and a half years, and rubbed th< 
gently over the attendants' conjunct! vbb several times. 
Both exhibited the most pronounced and typical attacks 
I of the disease ° after nine to fourteen days. Otherwise 
I the author has been unable to find any data as to tlie 
I length of the incubation period. So far as experience goes. 
it is frequently a long time after accidental infection 
I before the patient observes slight signs of infl a mmation. 
I Seeing that the disease has such an insidious and 

' Pirtjtgrr. Die Blennorrhoe am Menschenauge. Oraa 18*1. 
' Sfhmidt-RimplfT, loc. cit. S. 3. 
» MUt, loc. ciL S. 164 ff. und S. t 
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imperceptible onset, it is generally difiBcult in practice ' 
to determine the date of infection in any considerable 
number of cases. Experience, however, teaches that in- 
fection does not readily occur, but usually only after 
prolonged contact with patients and the common use of i 
beds and washing-utensils. Then one person after another I 
is slowly infected,' 

Speaking generally, then, we can only claim a restricted , 
and conditional contagiousness for Trachoma, not under- 
estimating the significance of individual predisposition. 
The second stage of the disease, as we have seen, is the | 
most infectious. 

The results of the older experiments on animate are 
80 contradictory ' that no reliable conclusions can be drawn 
from them as to pathogenicity. In most cases pus from 
blennorrhoea was employed for inoculation. As to recent 
experiments on animals, the author is only acquainted 
with successful results in rabbits.^ It is said, however, 
that eye diseases are common in horses, oxen, sheep, and 
dogs on the Lower Nile. 

The nature of the infectioua agent is a problem which 
unfortunately has never yet been solved. As Uhthoff * 
observed at the twelfth International Congress, at Moscow, 
in 1897, in his exJiaustivo paper On the Present Condition 
of Bacteriologif in Inflammations of the Conjunctioa and 
Cornea, the specific bacteria of Trachoma are still | 
unknown, and none of the organisms which have as yet I 
been described can be accepted with certainty. The search i 
was commenced over twenty years ago, and has been 
prosecuted with infinite zeal and energy by numerous ' 
investigators to the present day. It would necessitate a 
bulky monograph to go into these interesting researches 
in detail. It will suffice to refer to the exhaustive work 
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ly Cazalia,' which appeared in 1895, and to give he» 
lerely a rough sketch of the results hitherto obtained. 

Micrococci were found most frequently, usually in the 
form of diplococci which had more or less reaemblanw 
morphologically to Neisser's gonococcus, but "were not 
decolourised by Gram's method — Sattler in 1881, von Michel 
in 1885, Raehlmann in 1885, Poncet in 1886, Desormes in 
jUBSe, Kucharski in 1887, Wagjeewski in 1887, Petresco in 
1888. Schmidt, Staderini in 1888, "Wilbrand-Saenger- 
Staehlin, Pulton, and others. The descriptions given of 
micrococci by their various discoverers are often 
so divergent that it would be necessary to assume that 
itere were at least several kinds of diplococci. 

The greatest expectations were for a considerable time 
aroused by the diplococcus which Sattler' first found in 
the conjunctival discharge and, it was stated, in the foUiclM 
of Trachoma, and which he had separated in pure culture. 
He inoculated a healthy human conjunctiva with the pure 
culture, and was able, according to his account, to produce 
Trachoma. After inoculation experiments in animals had 
[■■been successful, he introduced micrococci from the third 
generation of a culture into the conjunctival sac of a man, 
and rubbed them in. " In five days the first vesicular 
granules of Trachoma appeared, and ran a very mild 
course." This alone could scarcely justify the conclusioa 
that typical Trachoma had been produced. Sattler con- 
jectured that his diplococcus possibly originated in Neisser's 
through variation in culture, a view which was calculati-d 
to explain the similarity in the clinical picture of chronic 
blennorrhoea, or so-called postblennorrhceic conjunctivitis 
and chronic Trachoma. 

Sattler's discovery seemed to be confirmed at first by 
Robert Koch's results in 1883 and von Michel's in 1885. 
.During his journey through Egypt and India with the 

' Catalii, Etude bact^riologique aur la conjonctivite granuleuse, 1895. 
' Bericbl iiber did 14. Veraammlung der ophthalm. Gesellschaft zd Heidj 
Ibarg 1682. Zentr&lbktt f. ptukt. AugenheUk. 1882, S. 458. 
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Cholera Commission in 1883, Koch ' examined the con- ' 
junctival discharge of fifty cases of Trachoma, and found 
in them two different kinds of hacteria, which produced 
two different diseases. One, which ran a viruient course, 
was caused by a micro-organism similar to the gono-d 
coccus — gonorrhoea! conjunctivitis ; in the other, a milderj 
disease, large numbers of small bacilli similar to those* 
of mouse septiccemia were regularly found in the pual 
corpuscles. The latter are now known as the Koch-Weeks | 
bacilli. 

In 1885, during an epidemic of so-called Egyptiaal 
ophthalmia in a boys' orphanage at Aschaffenburg, von i 
Michel' found diplococci in the discharge and follicles 
in 69 cases ; they differed from Sattler'a only in minor 
points, and were distinguished by their minute size and the , 
narrowness of the line separating the cocci in each pair, I 
They did not show spontaneous movement. Von Michel too 
thought that he could produce Trachoma by inociilation. 
Since all his cases ran a perfectly benign course — they all 
became well under the use of a weak sublimate solution 
(1 in 5,000) and gentle massage with i per cent, yellow 
oxide of mercury ointment, without the slightest corneal 
complication — it must be assumed that this was an epi- 
demic of follicular conjunctivitis. This explanation is also ] 
given by Logetschnikoff',^ and as a matter of fact von 
Michel's diplococcus apparently has some significance as 
the exciting agent in many fonns of follicular catarrh.* 
The cocci discovered by the other authors mentioned 
have also hitherto failed to prove of importance in j 
the Betiology of Trachoma ; they were mostly either ] 
gonococci or pneumococci. ' 

Bacilli were found by other observers — first by Hirsch- , 
berg and Krause ' in 1881 — in the discharge of people 

' Jumui. Zeitachri/t fiir Augenheilkundo Bd. I. 1899, S. S04. 

* voH Miekd, Archiv f. Augeiihuilk. 1886, S. 380. 
' LogtUehnikofi, Nagei's Jahresbericht filr 1887, S. 206. 

* Siltx, KompeDdium der Augeaheilkonde. Berlin 1809, S. 8G. 

* Hirtchhtrg and Krautt, ZeiitrulbUtt f. prakt. Augenheilk. 1881, Septbr. 
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suffering from acute Trachoma, while they were absent a 
chrome Trachoma. The bacilli found by Koch in 1S68, 
and now called the Koch-Weeks bacilli, have already been 
mentioned. They are known to give rise to an acute con- 
tagious conjunctivitis which often breaks out in epidemic 
form. 

The same bacillus was discovered in Egypt in 1881 
by Kartulis. In 1891 Shongolowicz ' found in 38 traclw- 
matous patients a bacillus 1 to 2 ft long and 0'3 to 0'5 ^ 
broad, which stained with Gram's method and prodaced the 
disease in animals on inoculation with pure cultures. 

The bacillus found by L. MuUer ' in 1897 in 23 out of C3 
cases of Trachoma is morphologically scarcely distingoisb- 
able from the influenza bacillus, and in culture not ataU. 
It has not been proved to be the cause of Trachoma, and 
is probably identical with the Koch-Weeka bacillus. 

It is probable that some pathogenic significance shoidd 
be attached to the diplococci in certain forms of epidemic 
follicular catarrh, in which they have been found by Saltier, 
von Michel, and others, though not in Trachoma. Of all 
the numerous inoculation experiments which have been 
made on animals and sometimes on men, not one hu 
resulted in typical Trachoma. 

Equally unimportant from an ^etiological point of view 
are the rarer micro-organisms which have been found, such 
as the microsporon trachomatosum of Noiszewaki * (1890), 
which is said to be allied to the microsporon furfur oS 
Kaposi and the streptothrix Forsteri (Cazalis). 

Cazalis, who found a large number of non -pathogenic 
organisms in his experiments in 1896, as da Grama Pinto 
had done in 1884, and Reid in 1889, finally came to the 
same conclusion as True, that the bacteria of variou.s forms 
of conjunctivitis can under certain conditions and with 
the aid of certain predisposition on the part of the patient 

' S/umgolovna, St. Peteraburger med. Wochenschrift 1890, Na S8-*a 

• Wiener klia Wochenschrift 1897, 8. 920. 

* Ifoi$iewtti, Zentralbl. f. prakt. Augenlieilk. Utire 11 
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duce Trachoma. He looks upon the formation of ' 
Uicles as a special defence against the injurious agents i 
lich have found their way into the conjunctival sac. 
' Other obsei-vers like Mutermilch,' Cu^nod, and Gunning, 
»r many negative results, absolutely deny the parasitic 
1 and infectiousness of Trachoma. From the analogy 
' the bacteria found in some severe cases of diphtheria, 
others' again assumed a mixed infection with various 
specific organisms, which were so dependent upon one 
another for the necessary conditions of life that they could 
only become active and cause Trachoma when combined. 
Following up the researches ou the pathogenicity of 
the protozoa, Burchardt, Czaplewski, and Elze have looked 
for tlie cause of Trachoma amongst them. In 1897 Bur- i 
chardt * found in the epithelium — magnified 500 diameters — 
numbers of well-defined, oval, non-nucleated, apparently 
solid bodies, which he called coccidia. The results of 
inoculation experiments were negative, and he subsequently . 
found the bodies in other conjiinctival diseases. 

In the same year Czaplewski ' isolated from the contents I 
of Trachoma follicles peculiar large cellular amoeboid 
bodies, of very variable shape. They were 10 to 30 fi in 
size. In that year, too, Elze ' found both in the discharge 
and the follicles of a case of Trachoma of five weeks' 
standing, bodies like plasmodia, which in hanging drops 
of salt solution showed movement ; he classed them 
amongst the monads. Finally, Br. Katharina Kastalsky," 
of Moscow, examined forty cases of Trachoma, and invari- 
ably found in the subepithelial and deeper layers of the 
conjunctiva — rarely in the epithelium — round hyaline 
bodies, 10 to 15 /i in diameter, homogeneous in appearance, , 

' Mutfrmilch, Annales d'Oculistique, Bd. CIX. 1893. 

' Laieton, The Boyal London Ophlb. Hospital Reports, December IS97. ' 

' JSttrefuurdt, Zentralblatt f. ptakt. Au(renlieilk. Februar u. April 1897. 

* Ctapleuiki, Sitzungabericht dea Vereina f. wissenschaftl. tleilkaode in 
Konigaberg rom S Man; 1897. J 

* Elte, Ueber Pksmodienbefunde bei Ttachom. Zwickau 1S97. J 

* Comptes-rendua do XII. Congr^, etc. S. 113. I 
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and unaltered by ether, alcohol, chloroform, acetic add, 
sulphuric acid, hydrochloric acid, nitric acid, or alkaliw. 
These bodies may be due to the same causes that obtain 
other chronic inflammations — e.g. in elephanliasis, 
polypi of the nose, ear, and stomach, at the edge* of 
ulcers of the leg, etc.; or they may be considered a reason 
for classing Trachoma among the granulomata, since round 
hyaline bodies are found in granulation tissue tumours, 
such as rhinoscleroma, tubercle, syphilis, and actinomycosis. 

All efforts to discover the germ of Trachoma have as 
yet proved fruitless. It is not improbable that the grrm, 
like that of rinderpest, is so small that it passes through 
bacteriological filters, whilst our present optical apparatus 
and methods of staining are not sufficiently delicate to 
enable us to detect it.' 

Although we are still quite ignorant of the virus, yd 
■we know with cei^ainty that it is contained in the dischaige, 
in which it is carried from eye to eye. It appears to hare 
extremely low vitality and little resistance,' so that it 
is only conveyed directly — e.g. by contact — and never by 
means of intermediate persons or things. The tempen- 
ture of the atmosphere seems to have little effect upmi 
it, whilst the humidity has an important influence. The 
discharge remains virulent for a considerable time in xaxAA 
surroundings, such as on wet linen or in damp air; bnt 
it very quickly ceases to be contagious on a dry materbl, 
and drying the discharge renders it at once inactive. The 
comparative dependence of the virus upon the moisttire 
of the air readily explains the existence of trachomatoiu 
areas in low-lying parts by coasts, rivers, and marshes. 
"WTiether the epithelium of the conjunctiva must bo broken 
before infection can occur, as Chibret and others hold, must 
remain an open question imtil the germ is discovered. 

Clinical experience compels us to admit a greater or 

* JOniifT, Diu Uedeutung der Baktenologie id der Fathologie dea Au^ai 

Wiiraburg 1901, S. 36. 

' Raehlnumn, Ueber die Nosologie des Trihcliomii, etu. S. 633. 
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less individual predisposition and a certain immunity, for 
it often happens that members of families, married people, 
children, and so on, remain free for many years, although 
they live pei-manently with infected people on great terms 
of intimacy. There is a tendency to trace the immunity 
to the chemical composition or bactericidal properties of 
the lacrymal secretion.' It is perhaps connected with the 
alkalinity of the fluid,' so that some self-protection Is 
provided. This is greatest in the smooth, healthy conjunc- 
tiva, and is diminished or abolished in a loose, rough, 
folded, or discharging conjunctiva, which supplies nooks 
for the organism to hide in. 

Most observers believe that the individual predisposi- 
tion is dependent upon general constitutional conditions, 
bad nutrition, aneemia, and scrofula. This connection 
becomes very evident on Blumberg's theory.^ He starts 
from the direct communication which the lymphatic system 
possesses with the meshes of the reticular connective 
tissue, and holds that the most important factor in produc- 
ing Trachoma is to be found in the laxity of the reticular 
tissue brought about by some constitutional taint. This 
atony causes an excess of pressure in the lymph-capillaries, 
resulting in profuse migration of leucocytes into the meshes 
of the adenoid tissue. According to modern ideas, it is 
natural to suppose such a diminished resistance and want 
of tone in the tissues in conditions of general malnutrition 
and constitutional weakness, as in badly nourished, weakly 
individuals and those suffering from scrofula and tubercle. 
Writers of great repute like von Ax\i, von Michel, Raehlmann, 
and others, set scrofula more than any other condition in 
close tetiological relationship with Trachoma. Schmidt- 
Rimpler * emphasises the fact that the general state of the 
health is often a great obstacle in treatment, and that 
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|>articularly severe and obstinate cases are met with is 
scrofulous persons. Cazalis and True also consider Ui&i 
Ti"achoma requires a terrain predispose ; and Houniif»mi- 
ad^s remarks, in his monograph already referred to : " In 
practice, as a general rule, cases of Trachoma in lymphatioo- 
scrofulous subjects are severe ; on the other hand, tbe 
disease is relatively benign in persons exempt from ihii 
predisposition." Baeck,' of Gleiwitz, observed in his pnc- 
tice what probably most have seen, that Trachoma aad 
scrofulous complaints of the eye very often occur together, 
and in all his trachomatous patients he was able to find 
some scrofulous taint — of course only in relatively young 
people, while in elderly people the taint becomes obscured. 
Hence Baeck is convinced that the scrofulous diseoMi 
of the eye are not caused by a single type of bacteriam, 
and this is borne out by Axenfeld's researches; farther, 
Trachoma may arise in a scrofulous person from all the 
possible bacteria of conjunctivitis. 

Although this hypothesis is not by any means fullj 
established, we find so many authors supporting the view 
that Trachoma and scrofula are connected, that it caonot 
be summarily dismissed. Hummclsheim,' of Bonn, saw in 
a short period three patients between eight and eighteen 
years of age with phlyctenular conjunctivitis, in whom 
typical Trachoma developed after it had subsided, though 
no source of infection could be discovered in any of them. 
He believes, therefore, like Vennemann, True, and others, 
that conjunctivitis pblyctaenulosa or serofulosa renden 
the eye more susceptible to the action of the Trachoma 
germ. Baeck goes so far in insisting on this predisposition 
as to say : " People who are not predisposed do not take 
Trachoma, even if they are infected ; while the predisposed 
take it, in spite of all attempts to avoid infection.'* The 
latter statement is exaggerated, for everyday experience 
teaches us how comparatively easy it is to guard against 

' Btuci, Miinck meA Wochenschiift IBOO, S. 256. 

■ Zvntmlblatt Ciir prakt. AugenheiUfunde 1903, 8. SIO. 
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iction. Baeck also remarks that he has repeatedly 
loculated himself, but never obtained a positive result ; 
but he does not give an exact description of bis method 
of inoculation. Blumberg also remarks, with reference 
to his theory, that the diminished resistance may be found 
in the reticular connective tissue of the conjunctiva alone, 
without there being necessarily a general want of tone 
in the tissues. Recurrent attacks of conjimctivitis fre- 
quently cause this condition, and so a continual state of 
irritation is kept up. 

We come now to another kind of predisposition which 
may be acquired by people otherwise in good health. It 
may be described briefly thus : All chronic irritative 
conditions of the eye, and especially obstinate conjunctivitis, 
augment the tendency to Trachoma. If we consider the 
predisposition to consist in an overgrowth of adenoid tissue, 
as Peters does, Blumberg's theory becomes very plausible, 
and we can readily understand how repeated chronic 
inflammatory conditions of the eye produce sponginess, 
atony and tendency to proliferation in the adenoid tissue. 
In the light of this theory, however, we are undoubtedly 
forced to admit that individual predisposition is increased 
by external sources of irritation. Among these dust and 
smoke are of prime importance, for by long-continued 
action they set up chronic conjunctival irritation. Further, 
heat, moisture, wind, want of sleep, overci-owding, and bad 
ventilation must be mentioned. We shall return again 
to these injurious agents, but we may briefly refer here 
to their great importance in military life, especially in 
former times, when military hygiene was at a lower level. 

These irritants can not only produce a certain pre- 
disposition, or aggravate it if already present, but they 
will also indirectly increase the infectiousness of persons 
already suffering from the disease. The result of irritants 
like heat, smoke, dust, dazzling light, wind, sweat, etc., 
acting upon a Trachoma patient is to cause itching of the 
eyes. The patient then rubs them instinctively and 
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B involuntarily, thereby soiling his fingers with the discharg?, 
B which he transfers on contact with those about him. 
H It is clear that this individual predisposition, vhieb 
B consists essentially in a tendency to overgrowth of adencad 
* tissue in the conjunctiva, may also be inherited, siiw 
certain constitutional weaknesses are often inherited bj 
children from unhealthy parents, so that a family pre- 
disposition may be set up. Naturally the intimate 
course between the various members of a family 
exposes them all to the same external irritants, 

(It is of course not always easy to decide in any prm 
case whether it is a question of greater predispositimL 
There are no signs sufficiently characteristic to enable 
us to determine where the effect of infection stops and 
that of predisposition begins. It is enough to bear in mind 
that the family ia the main channel for the spread ^ 
Trachoma, and to a certain extent the incubator of tbe 

» virus. 
Further, (he influence of vocation must not be under- 
estimated. It is an old observation, recognised by ahnosi 
all investigators, that those whose calling compels them 
to work in a foul and dusty atmosphere are particularly 
_ liable to become infected with Trachoma. Thus the disease 
frequent among fann and day labourers, miners, 
Iniasons, etc. From what has been said, we must assume 
Ithat the dust intensifies the predisposition by setting up 
inflammatory condition, leading to rubbing of the 
^eycs and face. In this manner small abrasions of the 
epithelium may be produced^cspecially with sharp sand 
dust — risk of infection being thereby increased. On tbe 
other hand, the unfavourable social and economic conditions 
of those people, and particularly their lack of cleanlinees, 
are of the greatest importance, much augmenting the danger 
of infection. 

The overcrowding of people in small rooms under 

unfavourable social and hygienic conditions is of very 

'considerable importance as a contributory cause. We hare 
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already referred again and again to this point, so that it 
is euperfluoua to follow the matter further. We have seen 
that want of cleanliness plajs a very important part hero, 
and we shall not find it difficult to understand that 
Trachoma most, and almost exclusively, affects the lower 
classes — that it is distinctly a disease of the proletariat. 
Bad hygienic and social conditions, poverty, insufficient 
food, and still more want of cleanly hahits, wretched 
houses, indolence, and ignorance, promote the spread of 
Trachoma to an enormous extent, and these contributory 
causes must be reckoned among the most important and 
most terrible because they are the most difBcuIt to remove. 
The better classes of society, on the other hand, are less 
exposed to infection, because they live in more capacious 
dwellings, come less into actual contact with other members 
of the family, and have cleanlier and more hygienic modes 
of life. 

The injurious effect of prolonged overcrowding in small 
insanitary rooms is illustrated by the well-authenticated 
epidemics in pauper schools, orphan asylums, etc., and 
on board vessels, not to speak of the naany equally 
authenticated epidemics among the troops. The serious 
outbreak of Trachoma in a factory at Brauweiler, on the 
Lower Rhine, is well known. It occurred in 1813-5 and 
again in 1818-21, attacked all the inmates, and was stamped 
out by Philipp von Walther ' by excision combined with 
enforcement of hygienic regulations. In a pauper school 
at Holborii all the children, numbering 500, had Trachoma.' 
In 1840 Hairion found 64 girls in an orphan asylum at 
Mechlin, out of a total of 66, affected with the disease; 
and in Mons 71 out of 74. The notorious epidemic which 
broke out in 1819 on the French slaveship Rodeitr and 
attacked all on board, including 160 slaves, seems to have 
been acute blennorrhoea, and not Trachoma. In that vessel 
39 negroes, 11 sailors, and the ship's surgeon lost the sight 

' l'h.v. fra/«A<r,Jouniald.Clururg:ieu»dAugenlieilkuiideB2l,2. Bd.S.ia7ff. 
• Fwht, loc. dt. 8. 89. 
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ltd both eyes, while 12 negroes, the captain, and 4 
lost one eve, and 11 negroes and 4 sailors suffered 
permanent corneal opacities. 

As regards age. Trachoma is commonest in Gennai 
between ten and forty. No age, however, is exempt, ni 
in Trachoma countries proper children are infected If 
their mothers and nurses in earliest infancy. Straab, k 
Amsterdam, is of opinion that Trachoma can readUy lit 
conveyed to infants, but only with difiBculty to adolts, and 
in this he is supported by the report of the Dutch cokmj 
of Java. He also considered it to some extent a disease of 
children, but this opinion has been rightly contested for 
Germany.' In any case, all experience shows that age io 
itself neither confers immunity nor favours predisposition, 
the disease being dependent on the chance of infection. 

Neither does sex predispose specially to Trachom*. 
The fact that females are more prone in many countries— 
e.g. the Russian Baltic provinces — is explained by their 
being more tied to the house, and thus more exposed to the 
injurious smoke, the houses being formerly built without 
chimneys. "Women, too, are largely employed at du.-rtt 
work in the fields. It is possible that they came mow 
willingly to the appointed medical examinations than tb« 
men.* It is unnecessary to enlarge upon the fact that thej 
come into more intimate contact with the members of the 
family, thus spreading the disease more than the others. 
I^ere is no doubt that in Trachoma countries they are pnr 
excellence the carriers of infection. 

We come now to the influence which telluric arid 
climatic conditions have on the spread of Trachoma. ThU 
influence cannot be denied, as we have already seen when 
discussing the geographical distribution, although the 
ectogenous existence and propagation of the virus have 
never yet been proved. We saw that there was no disease 

' Iloppe. Ist das Trachom eine Krankbeit der friihesten Jugeod ? 
K>1, S. 8. 
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■Trliich was so widespread over the whole world. In many 
countries it occurs only in sporadic cases, while in others it 
is endemic and pandemic, an ineradicable pest. 

A glance at the map shows in the first place that 
Trachoma is prevalent in low-lying land along rivers, hy the 
sea-coasts, and in marshy plains. Running water seems 
to check its spread, while deltas, stagnant pools, and 
marshes are favourable. Among the deltas in Europe the 
most affected are those of the Rhine, Danube, Rhone, and 
Tagus; in Asia, the Euphrates and Tigris; in Africa, the 
Nile ; in America, the Mississippi and Amazon. For the 
present it must remain an open question how far telluric 
and atmospheric conditions influence the spread of the 
disease, and whether more importance should not be 

I attached to commerce, the lines of which follow for the 
most part the great rivers. 
Kaehlmann is convinced that the virus is to some extent 
independent of the temperature of the air, but is very 
considerably influenced by its humidity, inasmuch as the 
discharge retains its virulence for a long time in a moist 
atmosphere and amid damp surroundings, tbus explaining 
the frequency of the disease in low-lying districts near 
coasts, rivers, and marshes. 

Other investigators have pointed out that Trachoma 
bears a certain relationship to malaria, since it is quite 
possibly also caused by a plasmodium, and is frequently 
found in malarial districts. In treatment, too, Elze ' 
thinks that he has noticed some connection between the 
two diseases, quinine, according to him, being very bene- 
ficial in Trachoma. This is by no means established, and 
there is as yet absolutely no proof that malaria has any 
letiological connection with Trachoma. 

Ziehm ' has actually distinguished two separate kinds 
of Trachoma, one due to dust, the other to marshes. He 
maintains that in Trachoma, as found in families and in its 

^^^' £lte, Uelier rtoflmodieobefunde bei Trttchom. Zwickau 1897. 
^Kf £iehm, Wieoer kUn. Wochenachr. 1900, Mo. 41 and 43. 
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udemic form, infection from person to person caa \t 
Ettbsolutely excluded. He has brought fomrard no proof d 
his assertion, which experience utterly refutes. 

Of course the influence of dust in spreading' the disew 
' cannot be disputed. Still, it Is of importance only at 
contributory cause, which acquires a very considenUe 
significance in warm countries. The irritant action of tin 
dust tends to increase the amount of dischar^, and with it A( 
power of infection. Thus it is frequently endemic in ma 
countries. Egypt, Algeria, Tunis, Arabia, Syria, Palestint, 
I Mesopotamia, and Persia are extraordinarily infected. 

An attempt has been made to formulate a general bit 

I that Trachoma diminishes from south to north.' There m 

I BO many exceptions to this rule — to mention only tbt 

' United States, Canada, Finland, and Siberia — that no (U»- 

tinctive influence can be attributed cither to latitude 9 

climate. Thus, in a Trachoma country like Egypt, 

Europeans scarcely ever suffer from the disease. 

High altitudes are said to be a great protection agaimt 
Trachoma, and Cbibret has declared that it occurs onh 
sporadically at an altitude of 200 metres above the m 
level. This statement is true, with certain restrictions aod 
exceptions, for Europe, but not for other parts of the worli 
Switzerland and Tyrol, for example, are comparativelj 
free ; but no doubt the lower population, diminished iute^ 
course, and larger water supply are all factors which 
reduce the possibility of infection among the mountains^ 
Moreover, we have seen that in Hohenzollern, Sayreutli, 
the Eichsfeld, Biedenkopf near Marburg, Upper Silesia — all 
at a height of 400 to 600 metres — the disease is fairly pre- 
valent. In the Caucasus, at an altitude of 2,000 metares, 
Trachoma forms 8 per cent, of all eye diseases. There i* 
no doubt that altitude in itself does not afford any immunitj*. 
This is also borne out by the observations of Col 
Burnett, Viger, and van Millingen.' Further, 



■ Ilmtrnumtiadh, De la co&jotictlvite gnnoUuML Pons 1903, 8. 71. 
' Zentmlblatt fiir rrokt Angwheilk. lASS, B. WL 
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Trachoma has once invaded mountainous districts, it can 
flourish there and spread. 

We come now to the much-disputed question of race. 
In 1876 Burnett, of Washington, drew attention to the 
immunity of the negroes in the United States, and asserted 
that altitude and hygienic conditions were of no importance 
as ffitiological factors, but simply the influence of race. 
The predisposition which is essential for the growth of 
Trachoma, and, in contradistinction to this, immunity against 
its development, show, according to Burnett, that it must 
be something more than a local, purely contagious aifection. 
America, with its cosmopolitan population, offers a good 
airea for investigation. The whites are often affected, 
especially Jews, Irish, Italians, and Scandinavians. The 
Chinese suffer as much as they do in China. Even the 
Indians, contrary to the ohservations of others, are not 
exempt, any more than pure, native-born Americans. 
The negroes alone can be regarded as almost immune. In 
fifteen years Burnett saw only six suspicious cases of 
Trachoma among 10,000 negroes' eyes. The negroes, 
moreover, live mostly crowded together in unhealthy 
regions, and are very subject to tuberculosis and scrofula, 
which also affects their eyes. 

At the tenth International Congress, held in Berlin 
in 1890, it was suggested that an International Commission 
should be formed to inquire into the racial and geographical 
distribution of Trachoma. As this proposal fell through, 
Chibret in 1896 instituted a similar inquiry in France 
at the instance of the French Ophthalmological Society.' 
He propounded the following three problems — the 
cause of Trachoma, predisposition, and meteorological 
conditions. As regards cause, most of the observers 
admitted a micro-organism, all admitted the contagiousness 
of the disease, and rigorously differentiated follicular 
oonjxmctivitis from Trachoma. According to Chibret, 
meteorological conditions play only a secondary part ; high 

< Zentralblatt fiir prakt. AugenheilkaDde 1897, H. I&O. 
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altitude and sea air diminish susceptibility, while heat 
drought increase it. Chibret finnly believes in r 
predisposition. Tarr ' is of the same opinion ; he di*- 
tinguishes three grades of susceptibility — the suscepiifcfe, 
the relatively immune, and the absolutely immune hkr. 
The first class includes the Chinese and Japanese, amotf 
whom Trachoma forms 76 to 78 per cent, of all eyediaou 
and of white races, the Jews, Poles, Italiajis, and IriiL 
The full-bred negroes of the United States, Seneganihit 
Guinea, and West Africa, as well as the natives of CejkB, 
are relatively immune. The absolutely immune includetk 
Canadian Indians and Eskimos, and the Cris and Santtam 
of Manitoba, who lire in close proximity to the T«j 
susceptible Russian Mennonites. The Bed Indians of tit 
United States, on the other hand, belong to another no, 
and are not immune. 

Immune races may become susceptible in a hot, diy 
climate, and susceptible people may become immune what 
the climate is cold and damp. According to Yarr, all other 
influences, such as poverty, dirt, bad food, etc., are of bi 
less significance than race, while climatic and meteorolo^iol 
influences are only of secondary importance. In Cuba the 
susceptibility of negroes, whites, and Mongols is aa 1 : 4 : 7. 
In Java the Chinese suffer much more than the Malays. 

Emile Berger ' and Chibret assert that the Celts enjojr 
relative immunity. From statistics Berger comes to Uw 
conclusion that the Aryan races are less susceptible thM 
the Semitic, and that among the former the Celts are leaot 
susceptible. He also thinks that it is proved that trans- 
mission of infection is least common among the French, 
commoner among other Aryans — e.g. the Austrians — taxi 
commonest among the Jews ; moreover, in the Aryan races 
the disease runs a milder course, and more frequently 
aft'ects only one eye. 

Chibret, of Clermont, who had asserted at the Interna* 

' Yarr, British Med. Joum. 18M, May fitb. ^^ 

* Zentmlblatt fiir prukt. Augenheilkuudu 1SS6, S. 1>41. ^H 
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: tional Congress at Copenhagen, in 1884, that in Belg;ium, 
;__ Switzerland, and Prance Trachoma was no longer contagious 
)~ at an altitude of more than 200 metres, propounded the follow- 
ing law at the Berlin Congress in 1890 ' : " The normal 
trachomatous virus, which is very slightly virulent for 
■^ individuals of the Celtic race, loses all virulence for that 
race after transmission through a Celt." He seeks to prove 
this law by the anthropology, geography, clinical features, 
■ and history of the disease. With regard to history, the 
chain of argument is remarkablo. After Buonaparte's 
- Egyptian campaign the infected French soldiers could not 
spread infection either among the French troops or the 
Prench population, simply because the virus had become 
attenuated for the Celtic race, while it spread very readily 
among other armies. Iiarrey had already observed that 
Trachoma was more common among blondes than among 
dark people, and the Celts of to-day belong to the latter 
category. Statistics have proved, however, that Trachoma 
is quite as common in Prance as in Germany, and that the 
Irish, who are Celts, are very prone to the complaint. 
Finally, according to the researches of Elbe, Arlt, Sattler, 
and Hirschberg, Trachoma has been endemic in certain 
parts of Europe for centuries, and was not conveyed to any 
appreciable extent by French troops to other armies and 
peoples. The fact that it has perceptibly declined in France 
within the last decade is possibly due not so much to 
the immunity of the Celtic race as to comparative social 
improvement. We must note, however, that Chibret 
claims only a relative, not an absolute, immunity for the 
Celts. Since the non-infected areas which he cites are 
almost all at a high altitude — e.g. the central plateau in 
France, the Ardennes in Belgium, the Bavarian highlands, 
etc. — it is more natural to assign the cause to altitude 
rather than to racial immunity. 

Alter all that has been said, we cannot admit that race is 
I any decisive importance as an (etiological factor, and we 
' Verhandlmigen, etc Bd. IV. Abt. 10, S. 23. 
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^H certainly cannot go so far as Chibret in asserting 
^^ the setiology of Trachoma is dominated by race. 
^H The present position of the controversy is that almost 
^H all statements as to racial immunity are subjects of dispute. 
^B At the French Ophthalmological Society, in 1896, de GouTpi' 
^H denied the immunity which is claimed for negroes, becaose 
^V in South America, where the negroes are of the same race 
i' as those in North America, the disease is very prevalent 
among them. The negroes of North America are leai 
exposed to infection, because they are debarred from aU 

I intercourse with the white population. In Brazil, Turkey. 
Egypt, and South Africa they are more exposed to the 
contagion, and as a matter of fact suffer greatly. Nor cas 
it be maintained that the Jews exhiljit any peculiw 
predisposition to the disease, for while it is very common 
among ignorant and dirty Polish Jews, it is rare among 
the more cultured and civUiscd Jews of Hungary. 

tSo, too, Abadie, Pechdo, Galezowski, Vennemann, and 
Feuer deny the theory of racial immunity, pointing out the 
decisive importance of contagion and bad social conditions. 
It may be expected that future inquiries will prove more 
and more clearly that no true etiological value can hr 
attributed to the influence of race in itself. 

I In looking back upon the various setiological factors 

that have been discussed, we find that Trachoma must be 
regarded as a contagious disease, the cause of which is 
presumed to be a specific micro-organism not yet conclu- 
sively demonstrated. We know that infection is conveyed 
by the conjunctival discharge, either by touching the face 
with contaminated fingers or by tlie common use of infected 
towels, handkerchiefs, etc., or water or washing utensils, 
but never by the atmosphere. It is not absolutely, but 
only conditionally, contagious — i.e. before infection can 
occur, there must be a caiisa interna morbi, an individual 
susceptibility or predisposition, which is probably funda- 
mentally due to the peculiar structure of tho palpebnl 

' Zeutrftlbltttt fur pnikt, Augeiihoilkuode 1687, S. 167. 
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^^njunctiTa with which the discharge comes in contact. 

^^his peculiarity is a tendency to the formation of adenoid 
tissue, and it is foiind particularly in chronic conjunctival 
affections and certain constitutional diseases, chiefly scrofula. 

I The adhesion of the virus and the spread of the disease are 
enormously favoured by heat, foul air, dust, overcrowding 
I in wretched hovels, bad hygienic and social conditions, 
especially want of cleanliness, indolence, and ignorance — 
in fact, by the habits of the lower classes. Trachoma is 
principally a disease of the proletariat, and usually slowly 
spreads among the members of the family circle. 

As regards the spread of Trachoma, there has long been 
an active relationship between the army and the civil 
population. Standing armies, which offered an exceedingly 
fertUe soil in virtue of the many injurious concomitants of 
the military life both in peace and war, acquired the disease 
from infected recruiting districts, again returning the gift 
redoubled to the populace. In all kinds of isolated institu- 
tions Trachoma, once admitted, rapidly spreads. 

The spread of Trachoma is further favoured by climatic, 
geographical, telluric, and commercial conditions. It thrives 
best in warm climates, under the influence of heat and dust, 
in low-lying places, along the valleys of large rivers, in 
swampy ground, by lakes and fens, and on the sea-coast. 
It is rightly claimed that a high altitude affords some pro- 
tection, but when once introduced into the mountains it can 
obtain a firm hold. Commercial intercourse influences its 
spread in so far as it brings people into intimate contact. 
In recent times migratory workmen have much helped 
to transmit the disease. 

The question of racial predisposition is of no practical 
importance, at least in Europe. The most important 
factors are the chance of infection and iudividual pre- 
disposition, and race comes into account only in so far 
as the people are dirty and uncultui-ed. The social status 
of a community may be gauged by the distribution of 
Trachoma in it. 
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As we hare already had frequent occasion to remark ii 
last chapter, the aetiology of Trachoma is still an 
problem ; consequently there are many points in the 
nosis of the disease which offer difficulty. In view of tit 
fact that during the last twenty years or more the speak 
cause has been sought in vain by many eminent worken* 
the results having hitherto proved to he invariably wron^ 
we cannot ignore the conclusion that diagnosis is for tiht 
most part a matter of clinical symptoms. 

Since the disease frequently has a long latent period, 
going on for months and even years without any marked 
subjective symptom, and is almost invariably confined 
to the lower classes, it is easy to understand why m 
seldom see the initial stages, diagnosis being most dift* 
cult at the commencement, when clinical symptoms 
least obvious. 

Hence it happens in practice that inexperienced obserren 
not infrequently fail to detect Trachoma in its initial stage, 
or perhaps still more often diagnose it wrongly, thus causinf 
unnecessary alarm. Wewill first consider the typical chronk 
form. To avoid missing it at its commencement, it is abso- 
lutely essential to make a methodical and careful examina- 
tion of the whole conjunctival sac. Clinical experience has 
established the fact that the formation of granulations is foi 
a long time confined to the retrotarsal folds, and as P. von 
Walther ' pointed out more than eighty years ago, the lower 

■ ' P. V. Walther, Journal d. Chirur^e uud Augenlieilkiuide 18SI, Bd. Q. 

■ S. 127 B. 
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fold is first affected in about 60 per cent, of the cases, I 
usually near the outer or inner canthus. The upper fold 
is first affected in only 28 per cent., the inner canthus being 
again first attacked. In about 9 per cent, the disease begins 
in the semilunar fold ' ; either the fold alone, or with it a . 
small part of the adjoining fornices, is involved. I 

It is important to bear in min d that the appearance of I 
fully developed follicles is preceded by the formation of j 
small greyish yellow spots, the size of a pin's head, lq the ' 
deeper part of the conjunctiva, there being scarcely any 
sign of inflammation. These pale spots, the so-called 
primary or elementary granulations, gradually develop 
into round, projecting, yellowish red granules or follicles, ■ 
and the amount of subsequent inflammatory change in the I 
conjunctiva depends upon the size and number of these 
follicles, and upon their slower or more rapid efflorescence. 

Now, although it has been conclusively established that 
histologically identical follicles may occur in a host of other 
conjunctival affections, and might therefore apparently give I 
rise to very considerable difficulties in diagnosis, practically I 
the only difficulty is in the case of follicular conjunctivitis. ] 

After all the discussion on the question of the separate I 
existence of this disease, we shall strenuously adhere to the | 
dualistic theory until the matter is definitely settled by I 
bacteriological research, and we do so on practical and 
clinical considerations, having due regard for prognosis, 
prophylaxis, and treatment. Hence we do not agree with 
the unitarians that every follicle is trachomatous, but only 
accept those as such which lead to permanent injury to I 
the eyes. I 

Accordingly we would clinically apply the term 
Trachoma to any granular conjunctivitis which has led 
to obvious hypertrophy or thickening, including, of course, 
the gelatinous and cicatricial cases. On the other hand, . 
we would class as follicular conjunctivitis those cases in 
^Khich the follicles Ue in a soft, perhaps slightly congested, 

^H ■ Kuhni, loc. cit. S. 3. 
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but transparent conjunctiva, with no visible hypertrojij. 
The follicles in the latter caae are usually less numttmB, 
and are comparatively small ; they have a g'lassy, tnos- 
parent appearance, a well-defined outline, and do not 
usually occur on the upper lid. They seem to be on the 
conjunctiva rather than in it, and have no tendeucr to 
spread ; they arc frequently horizontally oval, arraaga! 
like a row of pearls ; they seldom affect the tarsal con- 
junctiva, and even then rarely extend over the antoidr 
part. Trachoma follicles, on the other hand, are rooail, 
large and coarse, grey or greyish yellow in colour, ha 
transparent and well defined ; they are frequently oai> 
fluent, lie deep in the tissues, often in several layers, OM 
above the other, always affecting the upper lid, and be- 
coming softened at a later stage. The presence of Umm 
follicles in the region of the convex margin of the vpftt 
tarsus or fornix is particularly characteristic. 

In follicular conjunctivitis the conjunctival conneetiK 
tissue is never seriously affected, nor ia the papillary hoij 
so often involved as in Trachoma. The conjunctiva retain 
its transparent, smooth, and frequently pallid appearand 
even when the disease has lasted a considerable time, 
while in Trachoma it soon loses its transparency, beoomei 
thickened, and shows uniform congestion, papillary Bwellin*. 
roughness, and large granules, the retrotarsal folds bulging 
forwards as huge swellings when the lids are everted. 
Mandelstamm,' of Kiga, thinks that as long as the follioln 
keep to the superficial layers of the conjunctiva it is not 
Trachoma; when, however, the tarsal conjunctiva is also 
affected, jmd the follicles lie deeper in the adenoid tissoe 
or tarsus itself, the case is one of true Trachoma. He holds 
that implication of the tarsus in Trachoma is of at least as 
great importance as that of the conjunctiva. According to 
Schmidt- Rimpler,' it is not Trachoma as long aa the upper 
lid continues free from follicles : in other respects the 

' Comptes-renduB du XII. Congrba iateraational, Vol. VI. 8. 13Z 
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shape and appearance of the granulations, and particularly 
the character of the conjunctiva hetween them, will enable 
one to make a diagnosis. 

In follicular conjunctivitis the essential foature is that 
after a longer or shorter period the follicles disappear 
completely, often without any treatment or only of the 
simplest kind, leatUng to no permanent injury to the 
mucous memhrane. They do not undergo any charac- 
teristic transformation, and never lead to scarring. 
Trachoma follicles, on the other hand, as we have seen, 
undergo very definite and characteristic changes, culmin- 
ating in cicatrisation, or a cirrhosis of the conjunctiva, 
with various sequelae, such as pannus, corneal ulcer, 
lencoma, anterior stajjhyloma, secondary glaucoma, en- 
tropion, trichiasis and distichiasis, and xerophthalmia. 

Trachoma therefore presents a quite typical and charac- ] 
teristic clinical picture, though this does not preclude the ' 
possibility of considerable variation and gradation in indi- 
vidual cases. Generally speaking, the attack will be severe, 
according to the number of follicles over the palpebral 
conjunctiva and retTOtarsal folds, and to the amount of 
infiltration of the tarsus. 

^tiologically these two diseases must be sharply distin- | 
guished. Wo know that swelling of the follicles may ' 
appear as a reaction to irritants of various kinds, such 
as dust, foul air in schools, dirty eye-washes, etc. These 
sometimes give rise to follicular conjunctivitis, especially 
in anaemic and sci'ofulous persons, but never to Trachoma. 
Various authors claim that they have not infrequently i 
observed follicular swelling associated with ametropia, as I 
well as excessive eye-strain, without any other cause. 
Again, infection with the diplococcus of Michel sets up 
certain forms of follicular catarrh, as we have seen, but 
not Trachoma. Finally, we must keep to the fundamental 
fact that Trachoma never arises from follicular conjuncti- 
vitis without the addition of a specific virus. As far as ! 
^Hm be established at present, Trachoma arises only through 



140 TRACHOMA 

infection with the conjunctival discharge from a case ot 
Trachoma. 

Follicular conjunctivitis, too, has a much wider dij- 
trihution than Trachoma. In all parts of Germany, for 
example, it is more or less frequently met with, whcrtM 
in many districts Trachoma is found only in rare ud 
exceptional cases. 

Moreover, the fact that within the last twenty ye*n 
Trachoma has greatly decreased in many plaoes — e^. il 
Breslau ' — while follicular conjunctivitis is as commoQ u 
ever, is positive proof that the two diseases are essentiallT 
different in character. 

A conference was convened in Berlin in 1896 by tiie 
Royal Prussian Ministry of Public Instruction to consider 
measures for combating Trachoma, which was endemie h 
the provinces of East and West Prussia. At this ooft* 
ference all the university teachers present, including thoae 
who had practised in districts free from Trachoma, lu wdl 
as those from affected districts, supported the do&Usl 
theory (Forster, Hlrschberg, Kuhnt, Schmidt-Rimpler, 
Greeff, and Axenfeld). At the twelfth Intematioiuil 
Congress, at Moscow, in 1S97, scarcely any one adrocated 
the unitarian view except Mandelstamm, of Kieff ; and 
at the conference on Trachoma held at Kouigsberg in 1898, 
the members were unanimous in their support of the dualist 
theory ^ — they held that follicular conjunctivitis was * 
harmless condition as compared with Trachoma. 

In order to make the differential diagnosis clearer, 
Kuhnt's three types of follicular catarrh may be mentioned.* 
The first form is simple follicular swelling, in whicfa 
vesicular granules appear on the healthy or slightly con- 
gested lower lid and fornix, the rest of the conjunotira 
being normal. This stage is, properly speaking, not & 
catarrh, since there is no secretion ; hence it is spoken 

' Schirnjiftfr, WocIieDachriEt fiir Therapie und Hygiene d» Augea 1898^ Ko. A 
' A'ot. loc. cit. S. 16. 
» Kob, lot dt B. 16. 



[ as simple follicular swelling or folliculosis. It is 

quently found fortuitously in schools, barracks, etc., 

ka perfectly innocuous condition. It formerly went by 

i name of " primary granulations," and was erroneously 

aided by Loffler in 1849 as the initial stage of Trachoma. 

harmless school complaint was pointed out by H. 

in 1877. The second form, according to Kuhnt, 

f follicular swelling with catarrh, a simple catarrh super- 

ning as a complication." The third form is follicular con- 

"junctivitis, in which, with all the signs of an inflammation 

of the conjunctiva, follicles — i.e. bieb-like, rounded bodies — 

develop in the lower fornix. These cases are often suspicious 

in trachomatous districts, and require careful watching. 

Superrision is particularly necessary for those not 
infrequent cases in which, on everting the upper lid 
tboroughly, follicles are also found in the retrotarsal fold, 
especially in the comers. They heal, however, very readily 
under suitable treatment — 1 per cent, silver nitrate solution, 
etc. — a fact that militates against the diagnosis of Trachoma. 
If the follicles are found in the lower fomis and are 
permanently confined to that situation. Trachoma may be 
excluded. 

It may seem superfluous to draw special attention to 
very careful and thorough examination ; yet there is some 
justification, considering the number of cases in which 
Trachoma is wrongly diagnosed or overlooked. 

In his lectures on Trachoma, Greett' ^ was right in 
attaching great value to the preliminary examination of 
many normal conjunctivie, for it is only by so doing that 
one can accurately appreciate the commencement of a 
pathological condition. 

' H. Cohn, Zentralblatt fiir Augenbeilkiinde, Mai 1877. 

' So-culled conjunctivitis aicca ia equally innocuous : in it the upper edge of 
the upper taisua ia reddened and finely stippled, owing to numerous minate 
papilliB uid BiuaU granules. A. Felera ia ioclmed to consider many cases of 
cotOuncUvitis sicc^ abortive forms of Trachoma, but the number of observations 
is too small to determine this point. 

' Ort^, loc cit. S. 7. 
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In slight cases the use of lateral illumination is helpfid, 
or even the loup, combined with focal illumination. 

The first indispensable point is to expose erery portion 
of the conjunctival sac to view. It is a matter of indi- 
vidual taste what method is used to evert the upper Ki 
provided that the whole of the fornix is well exposed, and 
that the manipulation is not so severe or prolonged u to 
cause hypersemia, and so obscure the true condition. 

The following method, which Kuhnt ' and many oUw 
experts practise, is to be specially commended for diagnortic 
purposes, where large numbers of patients have to bs 
examined. On making the patient look down, seise tbe 
cilia with the thumb and forefinger of one hand, and draw 
the lid firmly downwards and away from the globe. Witi 
the other hand place a sound, glass rod or thin pencil 
on the part of the lid which lies over the convex bordtr 
of the tarsus and adjoining fornix ; push it well down- 
wards, without pressing on the globe, and at the same time 
raise the ciliary margin as quickly as possible. This takfi 
less than a second to do, and does not interfere with the 
appearance of the conjunctiva in any way. The whole cf 
the fornix can then be examined at a glance. 

Many recommend the eversion of the lid a second time 
by means of broad forceps. This takes more time to can? 
out, is a painful procedure, sets up considerable irritntioiif 
and is not a desirable method for purely dia^ostie 
purposes. 

Aided by the symptoms which have been enumerated, 
we shall usually be able to diagnose commencing Trachoui 
from follicular conjunctivitis at once : when the 
fully developed the diagnosis is much easier. 

Nevertheless, it must be admitted that doubtful 
occur in which the diagnostic features are less pronoanccd. 
In the few doubtful cases in which uo reliable dia^oeis 
be arrived at after the most careful examination, all ti» 
circumstances of each case — the external conditions, etc. — 

' Kv/iiU, loc. cit. S. 10. 
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must be taken into account. If the case occurs in a place 
infected with Trachoma, the further course will soon prove 
the point. On the other hand, if a few suspicious cases 
are met with during the examination of a school amongst 
a large numher of healthy children, with only mild follicular 
swelling, in a Trachoma-free district, the chances are 
against the cases being Traclioma. 

In all doubtful cases a diagnosis is at first withheld, 
the patients being looked upon as Trachoma suspects. 
They are put on some mild treatment, as for follicular 
conjunctivitis, so as to avoid injury by too drastic appli- 
cations ; but preventive measures are adopted as if they 
had Trachoma — i.e. they are so isolated, as to render the 
spread of infection impossible. If they soon recover under 
simple treatment, they are not suffering from Trachoma. 
If it is really Trachoma, it will not be long before all the 
signs are apparent. All experienced observers lay stress 
upon the fact that even in these cases the diagnosis can 
only remain in doubt for a short time — at most, a few; 
days.' 

Trachoma shows so much variability in the severity 
of its onset and course in different cases that the mere 
diagnosis of Trachoma is not sufficient, especially in the 
examination of large numbers of people, as scholars, 
soldiers, etc. It is necessary on practical grounds to dis- 
tinguish diiferent classes according to severity, so that 
suitable therapeutic and prophylactic measures may be 
adopted. We distinguish four classes, following the plan 
of Hirschberg ^ and Greeff.* The first class includes the 
suspicious cases (a), which must be watched for some time 
before arriving at a certain diagnosis. The second com- 
prises the mild cases (b), with moderate hypertrophy of 
the conjunctiva, a few granules in the retrotarsal folds, 

' Cf. Kvhnt, tJeber den Hcilwort dor mcchauischea Methoden in der Tbcr&pie 
der Conjunctivitis granuloBH, 1899, 5. 2. Schmidt-Rimpler, Berl. Idin. Wochea- 
Hchrifl No. 1. 

* ffirtchberg, Ueber die kornige AugenenUiindung, etc. 1897, 8. C. 1 

» Ort^, lot cit a I8f. und 67. I 
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■ the tarsus Intact, and no secretion. The third compi 
K moderately severe cases (c), showing numerous granulata 
H on both lids, including the tarsus, the upper fomieea bein^ 
H considerably swollen, and secretion present. The foaitii 
" comprises the severe cases (d), already exhibiting seqaeli 
— pannus, entropion, trichiasis, etc. When the examinatioit 
is completed, an indication of the class is put opposite the 

I names in the records — a, b, c, d. This greatly facihtato 
comparison at subsequent examinations. 
It happens, however, not infrequently in practice- 
leaving schools, etc., out of account — that there is difficultr 
in diagnosing early chronic Trachoma, because the symp- 
toms in the initial stage are so slight, giving the patient so 
little trouble that a doctor is not consulted. 
When Trachoma has lasted some time it can often be 
detected by a careful observer by a single symptom, though 
no other complaint is made. This is the very charactenstk 
and commonly too little regarded ptosis, resulting from 
hypertrophy of the conjunctiva or infiltration of the tarsM- 
Even if there is absolutely no sign of iuflanunation, this 
should prompt one to examine thoroughly the whole con- 
junctival sac in every case. 

We have already said that the diagnosis of Trachoma a 
much easier in the later stages. We cannot look upon « 
case as Trachoma unless there are granulations on the upper 
lid, with distinct thickening, infiltration, or papillary hyper- 
trophy of the conjunctiva. The most typical site for the 
follicles is at the convex edge of the tarsus and in the upper 
retrotarsal fold. The diagnosis will be absolutely certain 
when the conjunctiva becomes gelatinous, pannus and 
scarring supervening in the later stages. 

The symptoms of gelatinous Trachoma liave already 
received attention in Chapter III. The gelatinous change 
in the conjunctiva does not set in until the second stage, 
when retrogression commences ; it occurs most frequently 
after great eruption of follicles and diffuse infiltration of 
the adenoid tissue consequent on extreme obstruction to t 
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flow of blood in the stretched membrane. This gelatinous 
condition is often absent throughout the whole course of the 
disease ; but when it occurs it is very characteristic. 

Pannus is also not a constant symptom. It is found in 
the Trachoma districts of Germany in about 36 per cent, of 
cases, and in Russia in B2 per cent., according to Neese,' 
of KiefE. We agree with Kaehlmann ' in considering 
pannus not merely an extension from the lids but an 
independent corneal Trachoma, beginning with small cir- 
cumscribed infiltrations. We presume that there is an 
individual predisposition for its onset, due to a scrofulous 
diathesis or abnormal metabolism. It is well known that 
pannus almost invariably begins as a crescent at the upper 
edge of the cornea, frequently spreading gradually towards 
the centre as a diffuse superficial, or even deep, very 
vascular infiltration. 

This typical pannus is always presumptive evidence of 
Trachoma, and the diagnosis is made certain if the upper 
lid at the same time presents a granular or scarred appear- 
ance. In rare cases a scrofulous pannus resembles it. 
This, however, is most found in scrofulous children, with 
swollen glands, skin eruptions, phlyctenules, scrofulous 
marginal keratitis, especially fascicular keratitis. It starts 
irregularly from various parts of the cornea, and the con- 
junctiva shows no granulations or scars. In the very few 
cases in which diagnosis is doubtful, it is soon settled by the 
rapid improvement imder general and local treatment of 
the scrofulous and phlyctenular condition. 

When one or two cilia, growing obliquely, continually 
scratch the cornea they produce a superficial change some- 
times resembling mild pannus ; while other forms of mar- 
ginal keratitis, healing vascular corneal ulcers, and leprosy 
at times produce a similar condition.* Thorough examination 
of the everted lid will eliminate error in all these cases. 
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' Ifeeie, Deutacho med. Wochenschrift 1887, S. 684, 

* ifartiiuon, Diss. Dorpat, 1886. 

* dxen/M, Daa Tracbom, 1902, S. 11. 
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Trachoma in the second stage, if casually examinM, 
been and frequently still is mistaken for so-called dinink 
blemiorrhoea, the chronic form of gonorrhoeal ophthalmii, 
termed postblennorrhoeic conjunctivitis by lieojwjld Midler.' 
The stage of Trachoma with copious secretion, follicles, and 
papillary hypertrophy has a surprising resemblanoe to ibe 
papillary hypertrophy following gonorrhoeal conjunctiTitii. 
Gonococci are as a rule no longer found in these cas«s, w 
that the diagnosis must be judged by the rapid improvemeal 
which results from the use of 1 to 2 per cent, silver nilrate, 
in conjunction with the history, and a thorough examinatia 
of the conjunctiva, cornea, and edges of the lids. 

Scarring has always been regarded as one of the most 
important signs of Trachoma. A linear scar in the sulew 
subtarsalis of the upper lid, parallel with and 2 mm. from 
its margin — the so-called Arlt's cicatrix — is particularlj 
characteristic; fine cicatrices radiate from it towards Uk 
convex border of the tarsus. The retrotarsal folds become 
shortened from shrinking of the scars (syniblephaim 
posterius), the upper fold being frequently drawn don 
over the tarsus. 

The greater and deeper the diffuse infiltration aui 
follicle formation, the more marked is the subseqnoit 
scarring. The traction of the scars and the shrinking irf tlw 
conjunctiva produce the familiar trough-shapfsl curvatue 
of the softened upper tarsus. Spasm of the orbiculorialiaa 
already helped in the majority of cases to bring about 
entropion and trichiasis, with consequent mechanical injufj 
of the cornea. 

At the commencement of the third stage special attentioB 
and acute observation are required to avoid overlooking the 
small livid or transparent whitish lines of early scarring. 
Every one is aware that unequal compression of the con- 
junctiva on everting the lids produces anaemia of small 
areas, which may be mistaken for scars. 

Even minute, faint scars, especially on the upper Hi^ 

■ L. Miiiter. Archiv. f. Augenbeilkuude 1900, Bd. XL. S. 13. 
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oonfinn tho di^nosis of Trachoma, in the simultaneous 
presence of follicles or typical pannus. 

Axenfeld ' rightly draws attention to the fact that in 
rare cases scars from mechanical and chemical injuries and 
burns may be mistaken for Trachoma scars, hut the history 
would then serve a& a guide ; moreorer, such scars are often 
unilateral, and more frequently affect the lower lid. 

Again, the formation of cicatrices follows diphtheritic 
conjunctivitis in exceptional cases, as well as gonorrhoeal 
ophthalmia and pemphigus. Here also the history should 
be inquired into. In diphtheritic and gonorrhoeal con- 
junctivitis pannus does not occur, while in the latter it 
is only occasionally that faint scars are found in tho 
fornices, never on the tarsus. 

Pemphigus may lead to very marked scarring, and even 
to complete atrophy of the %vhole conjunctiva, giving rise 
to so-called essential shrinking of the conjunctiva, a con- 
dition similar to trachomatous xerophthalmia. The history, 
together with the presence of bullre elsewhere, apart from 
the rarity of the complaint, will decide the diagnosis. 

It is also easy to avoid confusing Trachoma with the 
scarring which ultimately follows from simple chronic 
blepharo-conjunctivitis with ectropion." Here the scarring 
is confined to the conjunctiva near the margin of the 
lids, almost exclusively the lower lid, whilst there are no 
follicles, but at most a velvety or fine papillary surface. 

Spring catarrh may simulate cicatricial Trachoma under I 
certain conditions, owing to the milky-white appearance 
of the tarsal conjunctiva due to the proliferation of 
^ithelium. This is, however, more diffusely uniform. 
llie conjunctiva shows no scars in hands or cords, nor 
u there any incurving of the tarsus or pannus, but at 
most the typical glassy elevation round the limbus. The 
elevations on the palpebral conjunctiva have a flattened 
surface, giving them the appearance of a mosaic. The 

' Axtnfeld, loc. cit. S. 8. 
' Axenfdd, lo& cit. 8. ft 
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history of recurrent attacks during the summer must be 
sought for. 

Leaving the question of scarring, Trachoma must be 
differentiated from tubercle (Rhein, Fuchs') and syphilis 
(Goldzieher and Sattler). Both may occasionally simulate 
Trachoma. Tubercular conjunctivitis is usually unilateral, 
and accompanied by distinct ulceration of the conjunctiva. 
Tubercle bacilli are present, and there is swelling of the 
preauricular and submaxillary glands. In doubtful cases 
inoculation of the rabbit's anterior chamber or the sub- 
cutaneous tissue of the guinea-pig will give a positive 
result. The history and the result of treatment will 
settle the diagnosis of syphilis. 

The very contagious chronic diplobacillary conjunc- 
tivitis, which is common in Germany, and is due to the 
Morax-Axenfeld bacillus, is frequently associated with 
Trachoma in trachomatous districts. The discharge then 
contains diplobacilli, usually in large numbers, arranged in 
chains : they are generally devoid of a capsule, and are 
decolourised by Gram or Weigert. Follicles are never 
found in the pure affection, the conjunctiva being smooth or 
only slightly papillary. There is the characteristic redness 
of the skin at the canthi ; hence the name angular 
conjunctivitis. 

Finally, follicles may occur in leukaemia and pseudo- 
leuksemia. Mention has already been made of the 
follicular conjunctivitis which frequently arises after the 
use of eye-drops containing atropin, eserin, zinc, etc., 
disappearing after the drops have been stopped. 

Such are the chief affections which have to he 
differentiated from chronic Trachoma. 

In acute Trachoma, which is comparatively rare, there 
are similar difficulties in diagnosis. Cases are often met 
with in practice which are diagnosed as Trachoma, but are 
cured in a week or two by some simple lotion, not to 
mention the many school epidemics, submitted to drastic 

' ^yre, Arcliiv fur Augenheilkimde 1900, Bd. XL. S, 146. 
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treatment for Trachoma, which disappeared spontaneously 
on stopping ail treatment, and were simply follicular 
conjunctivitis. Too much stress cannot be laid upon the 
fact that the outbreak of numerous cases of acute con- 
junctivitis in itself militates against the probability of 
its being Trachoma,' for acute Trachoma in this part of 
the world usually occurs only sporadically. We will 
now supplement the remarks made in Chapter HI. by 
considering the differential diagnosis of acute Trachoma 
from certain other affections, including, besides scrofulous 
conjimctivitis {Schwellungakatarrh) and cei"tain cases of 
traumatic catarrh, some forms of acute infectious con- 
junctivitis, the specific germs of which are well known.* 

In scrofulous conjunctivitis the appearance of the 
conjunctiva, and particularly the papillary hypertrophy 
over the fornix, may at first suggest acute Trachoma. 
The occurrence almost exclusively in children, with other 
scrofulous signs, such as eczema of the lids and face, or 
phlyctenules, and the rapid recovery under appropriate 
local and general treatment for scrofula, render correct 
diagnosis assured. 

Seeds of com and cereals, blown into the conjunctivall 
sac, may lodge under the upper lid and set up a violent 
inflammation with much swelling and papillary hypertrophy 
in the course of a few days or weeks. In such cases the 
inflammation occurs as a rule in one eye only, while 
the peculiar scratched appearance of the upper half of 
the cornea frequently suggests the presence of a foreign 
body. This is found on everting the lid and exposing the 
fornix, and is often tightly wedged in between the folds. 

Cases have frequently been recorded in the literature, in 
which a very violent conjunctivitis, and what has seemed 
to be an epidemic of acute Trachoma, has occurred among 
woodmen, being due to the hairs of plants ' or caterpillars. 

' Schmidt- Rimpler, Einige Bemerkuugen iiber Trachom, etc. 1898, S. 3, 

» Axenfdd, loc. cit. S. 13. 

* Schmidt- Rimpler, Zentralbktt f. prakt Augenheilkunde 1899, S. 91. 
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Various authors, as Kuhnt, Greeff, Axenfeld, A. Both,' 
mention acute artificial conjunctivitis intentionallj' set up 
by lazy and hysterical people, and by young men, wiA 
a view to avoiding conscription. This is caused by the 
introduction of irritants, such as horse dung, toilet pomad^ 
tobacco, pepper, salt, and soap, or by frequent rubbing of 
the eyes with the fingers. In examining recruits, when tie 
work is done hurriedly and an immediate decision is desj^ 
able, such a condition is sometimes mistaken for Trachoma. 
In these cases the iuflammation is almost entirely confined 
to the lower half of the conjunctival sac, the upper half 
being more difficult to get at, and not infrequently ike 
redness of the ocular conjunctiva is sharply defined bj 
a horizontal line below the cornea. Sometimes partidd 
of the substances used are found. In all doubtful caM 
the cause will be discovered if the patient is kept under 
observation for several days, the eyes being bandaged. 

There are a number of cases in which a wrong di^^noni 
can only be avoided by making a careful bactcrtolc^icftl 
examination. From the numerous researches of the part 
twenty years we know that the same pathogenic organism* 
are met with in diseases of the eye which have long been 
known to cause! other general and local complaints. As 
examples we may mention Neisaer's gonococeus, the pneo- 
mococcus of Frankel-Weichselbaum, the streptococcus and 
staphylococcus, the Klebs-Loffler bacillus, the tuberclf 
bacillus, bacillus coli, bacillus ozjense, the lepra bacilloii, 
diplobacillus, aspergillus, etc. The efforts to draw up a 
new classification and nomenclature of eye diseases on the 
basis of bacteriological research have as yet been unsae- 
cessful, since the clinical symptoms do not entirely 
correspond with bacteriological results.' There are still 
very few eye diseases in which we can specify a single 
organism as the cause. 

Bacteriological research has shown that the cause of 
acute blennorrhoBa is the gonococeus, whilst for Tariouf 

' A. Rol/i, loc. cit S. 874. ' Aumer, loc. cit- S. 36. 
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Ens of simple conjunctivitis several bacteria have to be 
BQ into accoimt, such as the Koch-Weeks bacillus, the 
~' Frankel-Weichselbaum diplococcus lanceolatus (pueumo- 
^ coccus), and the Moras-Axenfeld diplobacillus. The 
^ Klebs-Lofflor bacillus, as well as streptococci and staphylo- 
*■ cocci, may be left out of account, as they play no part in 
■i the differential diagnosis of Trachoma. 
■ It 18 well known that many cases of acute Trachoma 

'I resemble commencing purulent ophthalmia : the great 
r swelling of the upper lid, the intense redness, and the 
r swelling of the conjunctiva into folds which may conceal 
I follicles, give rise to difficulty in diagnosis until the dis- 
charge is examined for gonococci. In exceptional cases 
of purulent ophthalmia no gonococci can be found ' ; 
moreover, staphylococci may resemble them in shape, but 
neither they nor the pneumococci are decolourised by 
Gram. 

Gonococcic conjunctivitis is known to be very prevalent 
in Egypt,- where it often affects those suffering from 
Trachoma ; in such patients it usually runs a mild 
course. 

Conjunctivitis due to the Koch>Weeks bacillus may be 
mistaken for acute Trachoma. It is very contagious, and 
runs a rapid, mild course, with abundant secretion. It is 
very liable to break out in epidemic form, and is met with 
at times among Trachoma patients in trachomatous areas. 
This bacillus resembles the influenza bacillus, and is not 
decolourised by Gram. 

Diplobacillary conjunctivitis is extremely contagious, 
so that it often attacks people witli Trachoma; in itself 
it bears no resemblance to that disease. 

The granulations in acute Trachoma are at first obscured 
by the conjunctival swelling, hence it is frequently mis- 
taken for the types of conjunctivitis mentioned. It is not 
always possible to make a positive diagnosis from bac- 
^logical examination, for various combinations of the 

' Axenfiid, loc. cit, S. 10. ' L. JIvlltr, loc cit. S, &1. 



TRACHOMA 



^m 163 

^H different kinds of conjunctivitis with Trachoma and foIK- 

^H cular catarrh ' occur, and include the secondary or soiw> 

^H added infection of Morax. If the bacteriological investiga- 

^H tion gives a positive result, gonococci, pneumococci, or Kodi- 

^^ Weeks baccilli being found, the case is not likely to be 

^H acute Trachoma, though this cannot be excluded until th* 

^H superposed conjunctivitis has passed off. Even on taking 

^H into account the external circumstances of the individoal 

^H case, the diagnosis must often be left in abeyance. If xkt 

^^ bacteriological result is negative or not characteristic, u in 
the case of the staphylococcus and xerosis bacillus, simpU 
acute Trachoma cannot be diagnosed from the clinieil 

^^ features until the other forms of conjxmctivitis, which ftt 

^H present have no characteristic bacterial basis, are exclo^^ 

^H especially scrofulous and traumatic conjunctivitis. 
^H It is important to make the bacteriological examinstiui 

^H at the proper time — i.e. when the discharge is at its com- 

^H mencement or at its worst — and not to wait until the 

^H inflammation is dying out, for in the early stages the specific 

^H organisms are numerous and predominate over other 

^H bacteria.' A simple cover-glass preparation is usuaUf 

^H sufficient for diagnosis. 

^H The ordinary pyogenic organisms (staphylococci) art 

^M found so frequently in the conjunctival sac that it is diffictJt 

^M to estimate duly their setiological significance in conjonc- 

^M tivitis. Streptococci, which vary widely in virulence, Uw 

^H so-called bacillus ozsense, and the bacterium coU INK 

^M casionally cause simple conjunctivitis, but are of litUs 

^B significance. 

^1 In discussing the symptomatology of Trachoma ve 

^1 stated that A. Peters, of Rostock, believes from clininl 

^B observations which he alone has made that there an 

^M abortive cases of Trachoma, which appear as mild, chronic, 

^H dry conjunctivitis, without follicles or scarring, and without 

^H any characteristic organism. If this theory be correct, the 

^H number of suspicious cases would be enormously increased* 

^H ■ L. Miiilfr, loc. cit S. 31. ' Axrmfeld, toe cit. S. IS. ^^M 
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' and insurmountable difficulties in diagnosis would arise. 

■ Peters himself, indeed, gives no definite points whereby 

' to settle the diagnosis; for be admits that "an increase of 

* tissue indistinguishable from adenoid tissue " is not svifficient 
■• to justify the diagnosis of Trachoma. Nevertheless, it will 
' be interesting to note whether his view will be borne out by 

further and more extended observations. 

It is most important to diagnose accurately the stage of 
' every case of Trachoma, for only then can we give a correct 

* prognohis, judge the danger of contagion, and direct 
I prophylactic measures and the line of treatment. In this 
I connection we may recall the full description of the three 
i stages given in Chapter III, 

Finally, we may briefly discuss the question of recruit- 
ing soldiers, on account of the peculiar conditions and 
difficulties which beset army surgeons in diagnosing 
Trachoma. 

It has long been established by grievous experience 
that the army derived its Trachoma from the inhabitants 
of infected districts, and, per contra, that the prevalence of 
the disease among the people was greatly increased by the 
discharge of time-expired or invalided soldiers. Hence 
regulations have for years been formulated in almost all 
standing armies for the rejection of trachomatous recruits. 
The only exception at the present day is the Russian army, 
for which men are enlisted even if they have Trachoma, 
as long as the cornea is not affected. 

Aa regards the conditions which obtained in the Prussian 
army,' an inquiry was instituted in 1815 and 1819 by the 
chief of the medical department into the nature of Trachoma 
and the means of combating it; and with the object of 
suppressing the disease in the army, an order was issued 
by the War Office on July 19th, 1821, to the effect that all 
soldiers suffering from contagious ophthalmia were to be 
sent to their homes after all pain, inflammation, and dis- 
charge had passed off. This regulation was also approved 
' Deutsche milit-Sratl. Zeitschrift 1883, 8. 144. 
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of in the order of the Kultusministerium of December S^ 
1821, in opposition to the civil authorities, on the gnnidt 
that there was no danger of infecting the people if dt 
following; measures were earned out- — that the dischai^ 
soldiers be notified by the commanding officers to tht 
district councils, in order that they might be duly su]i» 
Tiaed by medical officers, and that they be admitted inJi 
a military hospital in case of relapse. At the same time 
the councils were charged with the instruction of the pabEk 
on the nature of the disease and the danger of infectioB. 
These regulations were drawn up in more stringent foim 
in the order of August 8th, 1835, which is still in force. 

As regards recruiting itself, only severe cases of In- 
choma were formerly rejected, mild cases being adnuttaL' 
In accordance with the scientific standpoint which pt- 
vaUed the regulations were generally kept, allovi^ 
relatively too much scope to the discretion of the inspectinc 
surgeon. An extraordinary difference of opimon oftet 
arose over the passing of recruits between the aragr 
surgeons and the medical officers appointed by the ooundl 
to examine them subsequently. Thus, in a report of the 
Royal Council of Gumhinnen of Juno 9th, 1880, it is statnl 
that of 328 possible recruits from the district of Tiiai, 
rejected on account of Trachoma in the spring of ISSO, 
not one could be notified as trachomatous in the sultsequwit 
examination by the council medical officer.' Similar diff«- 
ences of opinion occurred in other districts — e.g. Bagoit 
and Insterburg. The following explanation of this renuti* 
able proceeding was given in the same report ; The natm 
of the disease renders it possible for surgeons even to bfl 
to diagnose it in every stage from a single examination, as 
it is easily confused with the less virulent follicular con- 
junctivitis. In any doubtful case every conscientious army 
surgeon will assume that he has to deal with the mora 

' Kob, loc. cit S. E4. 

' Pattawr, Das ijffentliche UesundheiUwesen im RegienuigsbeEirkOiuiiUHa 
wahreud des Jahrcs 1681, S. 74. ^H 
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serious complaint, because the responsibility is too great in 
the face of the almost inevitable spread of Trachoma in tlie 
particular regiment if a recruit suffering from the disease ia 
carelessly passed. Moreover, there is reason to think that 
many men wilfully neglect, if they do not actually aggravate, 
any slight conjunctivitis they may have at recniiting time, 
since they know well that there is no easier way of escaping 
military service than having some affection of the eyes. 

In 18G3 the following classification ' of infectious 
diseases of the eye was issued for the use of Prussian 
army surgeons in their reports: (1) Primary granula- 
tions; (2). Granular conjunctivitis; (3) Acute blennorrhoea; 
(4) Chronic blennorrhoea ; (5) Secondary granulations. 

In order to facilitate as uniform a diagnosis of Trachoma 
as possible and to provide a clear and practical rule for the 
surgeon when inspecting recruits, J. Jacobson, on Novem- 
ber 15th, 1880, issued as an official order his Mules for 
the Examination and Diagnosis of Eye Diseases among 
Prospective Recruits. In these rules Jacobson distinctly 
adopted the dualistic theory. He set down follicular and 
granular conjunctivitis as two separate diseases, and ad- 
mitted primary granulations as a third. The test of this 
order was as follows ' : — 



In order to check the spread of infections eye diseaseB in the 
army, as well as to gnard young recroits from the danger of slight 
diseases being made worse, the following rules are to be adhered to 
on esaminatioD : 

I. Cases to bb Bejbcted 

1. Severe chronic conjnnctivitis, with awelling of the retrotaraal folds 

and discbarge, 

2. Chronic blennorrbcea. 

3. Follicular conjunctivitis of long duration or considerable severity, 
^^^^bis inclndes : 

^^H (a) All cases which, on everting the upper lid, show follicles 
^^V on the retrotarsal folds. 

' A. Roth, loc. cit 8. I9i 

• Deutache milit-aratl. ZeitBohrift 1893, S. 147 and A. Roth, loc. cit. S. 194. 
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(b) Cases iu which nnmerona follicles, nsaally arranged in mCl 
are fonnd on the lower lid ouly, especiaUj in th<! (jia^ I 
if accompanied by marked congestioii and Bwelliog. 

4. Granular conjunctivitis proper, characterised by the pre*«i£« if I 

greyish yellow round elevations on the conjnnctiva, t 
of the upper lid. They must not be confased with ibe tm. I 
close-set prominences in the conjunctiva at the ooter c 
which are of absolutely no significance. 

5, Diphtheritic conjnnctivitiB, as well as cases of more ot bi I 

advanced disease of the conjunctiva, accompanied by destnxtm I 
changes in it (scars, etc.), or in the substance of the lid. 

II. Cases to bb Pabskd 
1. Acute and chronic conjunctivitis, with only moderate < 

(except I. 1), such as may be expected to be well 

mencing doty. 
3. Slight cases of folUcalar conjnnctiTitis, with normal opper n(» 

tarsal folds. 
3. Primary granulations — i.e. vesicles or follicles on a conjntKtiTi 

which does not exhibit any appreciable congestion or adaBt, 

or any discharge, — indeed a more or less normal oonjonctin. 

This order remained in force until 1893. 

In the meantime the histological researches of Nnrf, 
Jacobson senior and junior, and Raehlmann, in the eightin, 
threw considerable doubt on the correctness of the dualislk 
theory, and it was felt that the rules for examjni 
should be simplified, for experience soon showed that i 
was often difficult to decide under which class granulatioiu 
or follicles should be placed. Accordingly regulations wat 
drawn up by von Hippel on March -ith, 1893, and th«e 
are still in use in the Prussian army. In them the 
unitarian theory was adopted, the distinction between 
follicular and granular diseases being again relinquished. 
The regulations are as follows ' : — 

RULES FOR THE INVESTIGATION AND DIAGNOSIS OP JETI 

DISEASE IN RECRUITS 

The examination of the conjunctiva of the upper lid ia of tkl 

utmost importance in judging the fitness of men for service, bMMW 

> Deutsche milit-arztl. Zeitachrift 1SU3, S. 152 f. 
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1 aSectioDs of the upper lid maat be considered more serions than 
Ofie of the lower, and becanse the former not infreqoeatly necessitate 
jectioD. An examiuation of the upper lid must be made in alt cases 
which the lower lid ia affected, however slightly. 

I. Cases to be Passed Abbrevutions f or use 

in the Begiatem. 
Acate catarrhal conjnactivitis. ^ 

Slight chronic catarrhal conjunctivitis, with moderate 
amount of discharge and no appreciable swelling of j-Eyea K. I. 
the retrotarsal folds. 
, Pblycteontar conjnnctivitis. J 

Follicolar conjunctivitis. This class comprises those ' 
cases in which follicles are found solely or chieSy iu 
the lower fornix and on the lower lid, the conjunctiva 
being healthy or at moat only moderately coogeated Eyes Gr. 1. 
aud a-dematoua, with bnt slight discharge ; the con- 
junctiva of the npper lid being normal or minimally 



II. Cases to bb Rbjectbd 
, Severe chronic conjunctivitis, with swelling of the'i 

fomicea and considereble discharge, but an absence [-Eyes K. II. 
of follicles. J 

. Acute and chronic blennorrhcea, diphtheritic *nd'»_ _. 

goiiorrhoeal conjuncHvitia, with their seqneltB, / ' 
. Severe forma of grannlar (follicolar) conjnnctivitis.' 
This class includes all diseases — 

(a) In which follicles are fonnd solely or chiefly 
in the upper fornix or conjunctiva of the 
upper lid. 
(i) In which there are numerous follicles on both 
lids, the conjunctiva being considerably 
altered and swollen, its transparency 
greatly impaired or gone, the epithelium Eyes Gr. II. 
irregular or partially absent, and the 
discharge copious. 
(c) la which changes have occurred at a later 
stage in the conjunctiva (scarring, papil- 
lary hypertrophy), in the lids (curvation, 
entropion, ectropion), or in the cornea 
(paunns, nlcers, infiltration, 
opacities). 
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For the past ten years these regulations hare 
force not only in the Prussian army, but also ii 

.nitary departments. Although their introduction 
at first to guarantee greater uniformity ixi the inspect 
and reports, the absence of a consensus of m.edical 
on the subject has long been a matter of regret, 
repeated and ever-increasing complaint has arisen 
the practical utility of the regulations. Kuhnt,' 
inclined to regard von Hippel's rules more suil 
practical than Jacobson's, states that it is frequentlT 
impossible to decide definitely between K.. I. and K. II J 
still more so between Gr. I. and Gr. II., especially di 
the rapid examinations of school children and army 
The inspecting surgeons were often greatly at a li 
know into which class to put cases, the result being 
shrinking from the risk, every doubtful or susi 
case was put under K. II. or Gr. II. The consequeni 
not only to deprive the army of many useful men, but 
to arouse unnecessary alarm among the people, and to 
the foundation of misleading statistics. 

In order to make better provision for the doubtful ud 
suspicious cases— the so-called mixed and transition fonnj 
— Kuhnt thinks it necessary to introduce an intermediate 
division, using the terms K. I. s. and Gr. I. s. (s. = sospioovi). 
In this manner it is easier to avoid error in dia^nuK 
especially that of classifying under Gr. II. (Traohomi) 
cases of simple follicular conjunctivitis, which appoB 
more serious than usual through rubbing with the fingen; 
weeping, exposure to a dusty or smoky atmosphere, etc 

Heisrath,' in the case of class Gr. I., would distingoidi 
F. and F. K. — i.e. follicular swelling with and without 
catarrh, follicles on a healthy or at most slightly inflamed 
conjunctiva — from Gr. I. — i.e. slight cases of folliculai 
conjunctivitis in which there is little inflammatory swelling 
and follicle formation. 
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Hirschberg and Greeff ' have proposed that in examining 
iTge numbers of people, only suspicious and undoubted 
oases of Trachoma need be recorded, classifying them as 
suspicious, mild, moderate, and severe; and that all other 
affections should be left entirely out of actsoimt, as being of 
no importance for the main object in view — viz. that of 
combating Trachoma. 

Finally, a resolution was passed at the conference on 
Trachoma of June, 1898, that it is necessary to distinguiBh 
Trachoma (Granulose) from simple formation of follicles 
with or without catarrh. 

There is undoubtedly reason for all these proposals 
which have just been mentioned. Nevertheless, it is 
impossible to conceal the fact that the absence of conformity 
in the views and decisions of the inspectors is due not so much 
to the manner in which the regulations are interpreted as to 
the nature of the disease, or rather to the incompleteness 
of oiu" present knowledij;e of Trachoma. Even in the 
present state of science, there is still much to be desired 
in the diagnosis of Trachoma, whether from the unitarian 
or dualistic point of view. If diagnosis were clear and 
precise, no rules would be required. On the other hand, 
it is impossible to clear away the difficulties by merely 
drawing up new regulations. The deficiencies and diffi- 
culties in diagnosis, however, are not alone responsible 
for the difference of opinion ; the want of experience 
and training on the part of the inspecting surgeons is 
largely responsible, a drawback which may be explained, 
and indeed excused, on the ground that very few imiver- 
sities have a sufficient supply of Trachoma cases for 
teaching purposes. This is very clearly shown by the 
wrong diagnosis of epidemics of Trachoma which have 
frequently been made in schools and similar institutions, 
and even in barracks, spreading alarm through wide 
areas, leading to the closure of schools, drastic preventive 
.measures, and costly treatment, whilst the epidemic 

■■> ■ Greef loc. cit S. 16. 
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suddenly disappeared as soon as the disease 
be simple follicular catarrh. 

None the less the regulations of 1893 require I 
ment. The vast majority of ophthalmologiste oX i 
present time disapprove in toto of the unitarian the 
upon which they are founded. The abbreviations Gt, 
and Gr. II., the former denoting a harmless, and theltf 
a very serious conjunctival disease, both correspond on 
unitarian theory with "Granulose" — i.e. Trachoma- 
will readily lead surgeons of limited experience to r« 
these widely different types of disease as essentially 
same, and hence to put down all doubtful cases witl 
hesitation in the category Gr. II, — i.e. frequently ton 
an erx-oneous diagnosis of Trachoma. On the otier h 
it would be of no practical value to alter the rcgulstioi 
as to make only Gr. II. i-efer to Ti-achoma. The mis 
of looking upon Gr. I. as a mild form of Trachoma, w 
may at any time become severe, is still made, aa prac 
experience has shown. The author is of opinion, there 
that only one course is open— viz. to render such a th'" 
impossible by altering the regulations. He would re< 
mend that the words " granular (follicular) conjunctiT 
Eyes Gr. I." of No. I. 4, should be changed into 
simpler " the milder follicular changes in the conjimc 
without or with catarrh. Eyes F. and F.K." ; and instet 
" the severe forms of granular (follicular) conjunoi 
disease, Eyes Gr. II." of II. 3, simply '"IVach< 
Eyes Tr." Since, however, the present state of our ki 
ledge demands an intermediate class, doubtful cases m 
be designated " Eyes F.K. (Tr. ?}," and these cases in 
be accepted for the army, though it is of course adris 
to reduce their number as far as possible by minute 
careful examination. StUl, it is better to have 
many doubtful cases than too many wrongly diagn 
Trachomas. 

These small alterations would act neoesBarily do a 
with all doubt and difference of opinion, but 1 
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^^frtainly be more in keeping with the present ophthalmo- 
nBgical standpoint, and would do much to relieve the 
practical inconvenience. The regulations need not contain 
all the varieties and grades of the diseases which may occur, 
nor should they replace diagnostic acumen ; they should 
merely be an aid to the experienced surgeon in making 
important decisions, in this case as to the fitness of men 
for military service, thus facilitating him in applying 
the official regulations. 

As regards the important subject of the examination of 
schools which has frequently been undertaken in recent years 
■with the object of stamping out Trachoma, the author 
thoroughly agrees with Hirschberg and GreefE, that simply the 
true and suspected cases of Trachoma should be recorded as 
suspicious, mild, moderate, and severe. The use of von 
Hippel's rules is not to be recommended, since they un- 
necessarily complicate and obscure a subject which is in 
itself fairly simple and clear. Greeff,' who acquired 
great experience from the examination of numerous schools 
in the Trachoma provinces of Prussia, again and again 
emphasises the fact that the registration of simple and 
follicular conjunctivitis in schools leads to much serious 
annoyance. When children with these simple complaints 
are once included in the registers, they are submitted to 
quite unnecessary worry by the doctors or the teachers, 
the condition being often aggravated by the application of 
irritants and caustics. If treated along with other scholars 
who have Trachoma, they become infected. Their attend- 
ance at school is imnecessarily interfered with and their 
mental development injured. Finally, when every 
inflamed eye is recorded in the Trachoma registers, the 
statistics are utterly vitiated, and the official retxirns are 
many thousands too high. 

> ffreej?, loccit.S.15f. 



CHAPTER VI 

PSOGNOSIS 

Although Trachoma has gradually become decidedl; 
milder in type since the Napoleonic wars and the epi- 
demics which raged throughout most of the countria 
and standing armies of Europe immediately after tbaa. 
it must undoubtedly still be regarded as an extremdy 
serious disease. The time seems to have passed by for 
ever in which it spread rapidly in epidemic form, makiv 
fearful ravages, rendering thousands totally blind, ud 
threatening to incapacitate whole armies. There have bus 
no very acute epidemics for many years. Trachoma hn 
become an extremely chronic disease, spreading slowW 
almost imperceptibly among the lowest classes, on the Bod 
of poverty and dirt, being difficult to check when once it 
has obtained a firm footing among the rural populatioQ. 

We have ah*eady said enough on the insidious ui 
terrible course which the disease takes in manv c 
We saw that there were rare exceptions in which il 
became cured spontaneously, leaving no permanent tissac 
changes or serious impairment of sight. The latU>r resulu 
are, however, the rule, and they are the more 
because the disease is generally bilateral, and may go 
for many years. 

The misei-y which it entails on many a family is eo 
mous. It is frequently just those members of the famil; 
on whom the others depend for their livelihood who, when 
infected, are for long rendered unfit for work, arc nsain 
and again compelled by relapses to cease work. 






PROGNOSIS 



163^^ 



ultimately made unable to resume it, on account of the 
serious sequelae, J 

It is easy to understand how the incalculable duration I 
of the complaint, its marked tendency to exacerbations and 1 
relapses, and the years of medical ti'eatment and supervision 
that are necessary, as well as the meagre success which 
frequently results, have an excessively evil effect on the ■ 
mental condition of the patients, and bring in their train I 
most unfortunate circumstances which involve the ruin M 
of domestic happiness. I 

Raehlmann ' has recently pointed out that the part ■ 
which Trachoma plays in statistics of the blind is usually I 
much imderestimated. The blindness is in many cases I 
not complete, but frequently marked impairment of vision I 
results from incurable opacity of the cornea, which, if not M 
very dense, leaves the patient able to perform rough work, I 
though in many cases it precludes the possibility of doing ^ 
any at all. Since it is only the totally blind that are noted 
in the blind statistics, the great mass of people rendered 
unfit for work by Ti-achoma tends to escape the notice of _ 
the authorities. If this large class be included among the m 
blind, as it certainly should be from an economic point oi M 
view, Trachoma would be the commonest cause of blindness 
after ophthalmia neonatorum and glaucoma; in Trachoma 
countries, particularly in Russia, it wrecks more eyes than 
any other disease. Raehlmann ' has calculated that in the J 
Russian Baltic provinces 96 per cent, of all Trachoma cases* 
ultimately lose their sight to a greater or less degree ; andJ 
in Belgium* the number that have become blind froiM 
Trachoma is stated to be over 9,000. M 

Thus in Trachoma countries the disease in the first 
instance reduces the capacity for work of a large per- 
centage of the population, especially among the so-called 

^* Baeltimarm, UeW die Noaologie dea Trachoma in Preusseu, otc. H. 83S. fl 
* Priibitlng, Zeutmlblatt f. allgem. Oesundheitapflcge, XV. JaJirg. 8. 3. I 

• Acad6miD royalo de Belgiquc, .Sitzung vom 26. April 1891. Uf. Prlibitiit^hm 
loc cit. S. 4. I 
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working classes, and ultimately throws numberlew 
many even before they are grown up, on the public 
for the remainder of their lives. The national prosperilf 
is thereby seriously crippled, both on account of the moBif 
spent on the support of paupers aud disabled soldiers, nl 
the great loss in the working strength of the nation. 

M. Kirchner ' rightly draws attention to the fact tint 
the education of the people is seriously impaired in «(■■ 
sequence of the frequency with which the schools hm 
to be closed, while the fighting power of the nation ii 
considerably reduced by the loss of thousands of trachfr 
matous recruits. His statements are based on statiatial 
reports of Prussia, and he comes to the conclusion that ii 
yiew of the serious harm Trachoma works to the publk 
welfare, it is at once a calamity for the district in wbid 
it occurs and a menace to the whole State. 

In considering now the special prognosis of an individiul 
case, the careful surgeon cannot but say at first in evoj 
case that it is doubtful and uncertain, even though hi 
knows that with early diagnosis and proper treatmail 
there is now a good chance of cure for a large proportia 
of cases. The course of a case cannot well be predicted il 
first, because not only epidemics but also individual aaa 
show such varying intensity that it is well to nuuntea 
extreme caution. 

Although every surgeon of experience in Tracfaoni 
countries has observed isolated cases which, without medical 
treatment, cicatrised spontaneously with clear comcai aat 
no incurvation of the lids, there is absolutely no doubt tluu 
the sooner proper treatment is adopted the better is Ok! 
prognosis. Unfortunately, however, the disease usuallj 
begins so insidiously that the patients frequently do not 
come for treatment until a later stage — e.t/. when pansai 
appears and sight fails — in which case the prognosis ii 
materially worse. It is to be hoped that the institutiai 

' Kirch'ier, M., Die BekampfuDg der Kiirnerkrankiieit in 

S. 7ff. 
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^Ht compulsory sick-funds in Germany 'wUl tend to secure ] 
early treatment for Trachoma patients. I 

Wlien cases of this kind come under treatment, we judge | 
of the prognosis from the type, stage, and extent of the | 
process, as well as from the condition of the cornea. At' I 
the same time the general hodily constitution is thoroughly I 
examined. 

As regards the form of the disease, we can gcnei-ally 
giTe a better prognosis in an acute case without compli- 
cations than in a chronic one, in so far as experience 
teaches that complete recovery without scarring is still 
possible, though seldom achieved. Even early treatment 
can never absolutely ensure so favourable a result as this ; i 
it is only attained in exceptional cases with specially 1 
favourable relationship between the lymphoid infiltration 
and the condition of the blood. In most cases, as we know, 
acute Trachoma tends after some weeks or months to pass 
into the chronic form. . 

Further, we expect a case to run a favourable course | 
when the follicles develop quite superficially, and the I 
adenoid tissue is but little affected. The severe forma, ] 
having a malignant appearance from the outset, are ' 
characterised by the follicles being deeply seated, and often 
in layers one above the other. By their growth they 
stretch the conjunctiva, which itself exhibits well-marked 
diffuse infiltration ; they also lead to considerable dis- ■ 
turbanccs in the circulation and necrotic changes in the I 
tissues. I 

The condition of the cornea is always a point of special I 
— indeed, decisive— prognostic value. So long as it remains ] 
intact, there is hope of obtaining a satisfactory result by I 
treatment, both as regards complete recovery from the I 
disease, and maintenance of sight. If the cornea keeps 
clear, we can count on an ultimate cure under favourable 
external conditions within a reasonable period. If, how- 
ever, there is well-marked pannus before treatment ia 
commenced, a slow, dragging course, complicated by I 
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unexpected exacerbations and endless relapses, is ta 
uncommon, especially under unfavourable eitenal 
conditions. 

It is obvious that in an advanced case, with pronountrf 
pannus, distortion of the lids, etc., the progrnosis at k 
probable permanent cure and recovery of sight is very baj, 
although fortunately, by the more modem mechanical ul 
surgical methods, very good results are often obtained efa 
in cases that arc extremely obstinate and apparently |Ht 
all hope. 

Although it may be generally considered a favooralib 
result when a case goes on to cicatrisation without u; 
severe complication or distortion of the lids, it would sou 
the less be a mistake to assume that such a case is out d 
all danger. Relapses may occur from time to time era 
in a conjunctiva that shows a smooth, scarred surfwe 
and absence of all infiltiution ; corneal affections may ya 
ultimately supervene and seriously damage the sigiL' 
Moreover, it is not xmcommon for patients who are cureJ 
to become re-infected on their return to infected districb- 
We shall see later how carefully such fatal possibililiei 
must be taken into account in treatment. 

The cases of so-called galloping Trachoma, often re- 
ported from Russia, where the disease may lead to softeniof 
and necrosis of the cornea within a few days, are perhap 
due to a mixed infection ; but in more recent times th^ 
seem scarcely to have occurred in Germany. 

The gejieral Iwalth of the patient, his constitutioB, 
whether good or bad, are all-important for prognosis. 
"Weakly, anaemic, and nervous persons, and especially thoat 
with a scrofulous or tubercular taint, are specially liabk 
to infection with Trachoma. Moreover, in such individtu^ 
the disease runs a very violent and obstinate course, beinc 
frequently accompanied by unexpected exacerbations, and 
almost invariably by marked corneal affection. The otha 
complications mentioned above, such as involvement of th« 

' Axcnfdd, Deu Tracbom, 190S, S. 23. 
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^^■nnB, leading to distortion of the lids, severe blepharo- 
Ip^asm, sometimes preventing effective treatment, disease 
of the Ijicrymal apparatus, are also particularly prevalent 
■ in persons of weak constitution. On the other hand, there 
I is no doubt that a good constitution, though not absolutely 
proof against infection, is so little predisposed that the 
[ disease runs a mild course, and the patient recovers mora 
r quickly and more thoroughly on account of his greater 
[ recuperative power. 

Narrowing of the palpebral fissures is a bad sign. 
Pathogenic micro-organisms and other injxirious agents, 
. when once they get into the eye, would in such a condition 
( more readily remain ; besides, it is a matter of daUy ex- 
, perience that reflex spasm of the lids is then more severe 
( and continuous, and produces considerable disturbance. 
[ This is of special importance in the development and 
continuance of sequelae, such as pannns, entropion, and 
J trichiasis.' 

, The age of the patient is important in so far as Trachoma 

, in children is usually milder and is cured more readily, 
owing no doubt to their greater absorptive and regenerative 
powers. The scars are usually very fine.' 

In discussing the various Eetiological factors, we have 
already seen that the dwelling-place of the patient and his 
whole environment must be taken into account as of 
essential moment. From Avhat has already been said, it is 
clear that the prognosis is worse if the patient lives in an 
infected district, where there is ample opportunity for 
re- infection. 

It may further be taken for granted that an unfavour- 
able social alutm, poverty, worry, wretched dwellings, poor 
nourishment, and imhcalthy mode of life (especially want 
of cleanliness), constant work in a smoky or dusty atmo- 
sphere, ignorance and indolence, all make for a had 
prognosis. On the other hand, a better prognosis may be 
given in well-to-do patients. They consult the doctor 

' A'«ArU, loc. cit. S. 25. ' Midler^ L., loc. cit. 
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sooner, because they pay more attention to health, and they 
are better able to avoid injurious influences. MoreoTer, 
they are in a position to remain long enough under medical 
treatment or supervision, or to remove out of an infected 
area. They are much less exposed to the risk of infecticHi 
and much less liable to suffer from the sequelsB ; henoe h 
rarely happens that members of the upper classes become 
blind from Trachoma. 

We shall see in the next chapter how much the prog- 
nosis is modified by the nature of the treatment employed. 



CHAPTER VII 
TREATMENT 



stTRVBT of the history of Trachoma teaches us that local 
treatment was employed even in the oldest times, and that 
the methods in common use to-day are of very ancient 
srigin. 

In the collection of prescriptions in the Papyrus Ebers, 
it least 3,400 years old, we find verdigris ' recommended 
u the chief agent, and lead acetate is said to have been 
much in use in ancient Egypt.' Ophthalmosysis or 
ilepharosysis,' already practised by Hippocrates, and con- 
dsting in rubbing or scraping off the granulations with 
luhsequent cauterisation, seems to have persisted through- 
rat antiquity, and indeed to have been often overdone, 
Ibr Celsus * especially remarks that this procedure should 
lot be used too often, and should be reserved for severe 
ind intractable cases. Hippocrates scarified with the 
)rickles of Atractylis " wrapped round with Milesian wool ; 
Uexander of Tralles, 560 a.d., with fig leaves, os sepiae, 
ir pumice stone. Paulus of jEgina removed the granula- 
ions with his raspatory (blepharoiyston), a spoon-shaped 
DBtrument. A kind of excision seems to have been used 
»y Hippocrates,* and especially in the Middle Ages by 
Jenvenutus Graphaeus. 

During the long period from the decline of ancient 

' SatUer, Die Trachombehandlun* einat u. jetzt 1891, S. 176, 

* Baehlmcmn, Uober den Heilwert der Therapie bci Trachom, 189S, S. 5. 

* SatOer, loc cit S, 176. 

* De re media, VL vi. 26. 

* Bathlmarm, loc, eit S. 84. 

* £iiAnf, loc. dt a ua 
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medicine to the commencement, of the trachomatous epodi 
at the beginning of the last century there are yery fn 
accounts of the treatment of the disease. G. J. Beer, io hii 
previously quoted text-book,' includes some cases resembliit 
Trachoma under " Eye-itch " (psorophthalmia), and fwom- 
mends, besides cleanliness, abstention from fawtj, 
indigestible food, and for the somewhat obscure " pson' 
inunction of a tartar emetic ointment into the affectH 
parts of the skin and behind the ear. Larrey used lool 
bleeding almost exclusively. 

Cold applications, leeches, incisions, venesection id 
arteriotomy even to loss of consciousness, played the clii 
r61e in all European countries during the first twesty 
or thirty years of last century, and were often combiiiBi 
with counter-irritation, strong vesicants and moxa;, puj^ 
and diaphoretics, and confinement in a dark-room. 

The demands of hygiene gradually received recognitki, 
and the Englishman Vetch," though a warm believer ti 
venesection, as early as 1820 pleaded for fresh air and Eb 
in the open. 

Among local measures, besides assiduous clcaiuin^ d 
the eyes, innumerable astringents were used, lead acetate, 
silver nitrate, and copper salts being already to the foa. 
Removal of the granulations with the knife and scisson 
were emphatically recommended by English (Vekk, 
Adams), Italian (Scarpa), and especially Grerman authca 
(Rust, 1820; Philipp von Walther, 1821; later, Ebleaai 
Himly). By excision combined with hygienic measum. 
von Walther succeeded in rooting out a severe epidemic 
in the workhouse at Brauweiler, on the Lower Rhine, ia 
1818-21. He was so enamoured of the operation tlwl 
he advised it in almost all stages, and even discussed IB 
performance in the lower lid as a prophylactic measint 
Over-enthusiasm and misuse, especially in England, son 
brought the operation into discredit. 

' Brer. Die Lehre von den Atigenbrankheiten, Wien 18ia, 
• Veteh, loc cit. S. 63. 



TKBATMENT 



171 



f^ Vetch, in 1820, advised a mild and cautions use of 
caustics. After 1835 the so-called ahortive treatment of 
the Dutch military surgeons Kerst and Goh6e gained a 
merely passing consideration. It consisted in energetic 
application of the caustic pencil ; but the had scarring which 
followed soon led to its being given up. Silver nitrate, 
copper sulphate, and lead acetate, however, obtained an 
appropriate place in the therapeutics of Trachoma after 
Albrecht von Graefe had pointed out in 1834 the exact 
indications for their use, and had uttered a warning against 
the abortive treatment. He used 1 to 2 per cent, solutions. 

It is no part of our aim to give an exhaustive account 
of the present treatment of Trachoma ; such an account 
would far transcend the limits of this work. For it we 
must refer the reader to the numerous text-books, as well 
as to the more recent and ol't-quoted monographs of Sattler, 
Baehlmann, and particularly the excellent work of Kuhnt, 
whose accurate expoad is woll-nigh indispensable to the 
physician practising in trachomatous districts. We shall 
confine ourselves to a survey of the more important features 
and the present condition of the question. 

It is generally recognised that the purely medical treat- 
ment of moderately severe cases of endemic Trachoma is 
inadequate. According to Deneffe, continuous treatment 
demands 3 to 5 years ; with the frequent corneal complica- 
tions, 7 to 8 years ; and if the treatment is interrupted 
its duration becomes unlimited. Fuchs,' Feiier, and 
others affirm that the chief difBculty lies in the long 
duration. Schoabel ^ remarks rightly : " The terribly long 
duration of the disease under the present methods of treat- 
ment is the weightiest cause of its increasing spread ; 
improvement in treatment, thus cutting short the disease, 
is the essential role of prophylaxis." 

Sulferers, who belong for the most part to the lower 
classes, lack the patience, the time, and the means, for 

ficiently long treatment. Swayed by necessity and the 

' Fvchs, loc. cit S. 85. » Grt^, loo. cit S. 84. I 
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inroads upon their time, they interrupt the painful trat 
ment before the cure is complete. Relapses natural 
result, and it is impossible to overlook the multitoils 
whose earning capacity dwindles more and more, win* 
lives are embittered, and who provide a fertile opportmiiti 
for the dissemination of the disease. 

Th. Germann, in his already-quoted dissertation (ISS!), 
sustains the thesis that chronic Trachoma is incurable ; td 
Goldzieher,* in a recent paper, makes the ordinary tn^ 
ment — especially that with copper — directly answenth 
for the interminable irritated condition and the whole 
of complications. 

The fundamental aim of all treatment of TraduMH 
at any rate in trachomatous districts, lies in oompletdj 
curing the disease in its earliest stages. The 
feature of prophylaxis is thereby fulfilled at the same tiint 
and the spread of the complaint most effectually preveotfli 

For this purpose two chief therapeutic measures w 
available, the mechanical and the operative, and it is 
a matter of dispute which of the two merits pre-emineiMX. 
The question seems to us to be purely theoretical. It o» 
not be answered alike for all cases, and the experieacei 
practitioner wUl use both methods, according to the natim 
of the case, and will indeed show his judgment by 
bining them. In any event, treatment with modicamenU 
insufficient in themselves, is still essential in severe caao, 
both in quite fresh Trachoma, as well as after mochaniad 
or operative interference, as will be seen in the seqneL 

The treatment with medicaments now commonly adopW 
is essentially that evolved by Graefe and his pupils, «• 
tended and supplemented during the antiseptic perioi 
An endeavour was made to free the conjunctiva as bow 
as possible from follicles, thereby acquiescing in the vier 
(Saemisch) ' that the follicles themselves need never bo A( 

' Gerntann. loc. cit. S. 81. 

' Qoldsieher, Wieour med. Wochenschrift 1002, No. 8. 

' Saemuch, OrHfe-Saeniisch, Bd. IV. S. 68. 
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■object of direct attack, since this involves increased 
^scarring. Resolution of the follicles by the natural means 
i of absorption was aimed at. From the experience that this 
; occurred much more frequently and easily in acute cases, 
. "but that an excess of inflammatory reaction endangered the 
cornea, von Graefe concluded that when the disease was 
, very acute, the inflammation should be moderated and kept 
. low, whilst in very chronic, torpid cases a moderate injection 
- and inflammation should be excited and kept up, so that 
, in each case the conditions moat favourable for resorption 
f might be brought about. 

Hence, auy excess of acute symptoms was combated by 
local application of cold, or by Jacobson's very efficacious 
method of scarification. This was followed by cautious 
application of weak astringents — chlorine water, solutions 
of lead acetate, zinc sulphate, or silver nitrate — with 
simultaneous use of atropin if requisite. Some early 
chronic cases, with follicles but no inflammatory symptoms, 
resolved under a purely hygienic and dietetic treatment, 
consisting in resting the eyes, cleansing them, avoidance 
' of too prolonged treatment in hospital, plenty of fresh air, 
I uae of protective spectacles, improvement of hygienic con- 
ditions, etc. If the granulations became more numerous, 
owing to deficient reaction, one sought to excite inflamma- 
tion with the copper stick, so as to aid resorption. In the 
stage of cicatrisation ointments were used to minimise 
the pernicious friction between the scarred conjunctiva 
and the cornea. 

These principles are still recognised to-day, and solutions 
of sUver nitrate and the copper stick still form the chief 
medicaments used, though they are unfortunately often 
misapplied. The danger of the use of silver nitrate as a 
caustic, even in the form of the mitigated stick, cannot 
be sufficiently emphasised. Much damage is brought about 
by these cauterisations, and the great scarring which follows 
them. An astringent, rather than a caustic, eifoct ia to be 
aimed at, the inflammatory condition being restrained. 
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Hence we recommend silver nitrate in 1 to 2 pn eat 
solution only. This is especially indicated ' in soft, suocul* 
conditions, with marked swelling and injection. It bmc 
efficacious when the conjunctiva is lax anddark red,fi4 
purulent or muco-purulent discharge — -i.e. the mort ttt 
condition approximates that of chronic blennorrbtBa. IW 
opposite condition, a rigid, firm swelling, with pale, yd- 
lowiah red colour and muco-serous or scanty secretion, wi 
also the hypertrophic, granular condition, \vith eelatitt» 
or fleshy appearance, indicate the use of the copper stick. 

Even this is suhject to much misuse, being emplojeii 
a routine, and overdone. The stick should not be 
roughly on the parts, but carried lightly and equably 
the granulations, taking care to go well into the fornin 
and to avoid touching the cornea. The funi 
principle is not to cauterise, but only stimulate.' Veifr 
over, the technique of using the copper stick must h 
practised. Indiscriminate use for an excessive time i 
especially to be avoided, since too strong a reaction 
and directly militates against cure. Experience toKltf 
that the copper stick often acts best when combined wiA 
expression. 

The experienced practitioner changes the applicatkn 
according to the exigencies of the case, and even stops lU 
treatment for a time, often with advantageous results. 
Early slight cases or chronic torpid ones often do bol 
under simple hygienic and dietetic treatment, withoat v^ 
applications. 

Besides these two chief modes of treatment, vrhich cto 
now suffice for some surgeons, many other astringent, 
absorptive, antiseptic, and bactericidal substances ban 
been recommended, such as le.ad acetate, tannin, boncx 
acid, carbolic acid, creolin, seroform, rcsorcin, iohtbyol 
acetic acid, cluomic acid, quinine, antipyrine, supnucnil 
extract, iodoform and other preparations of iodine, pyi^' 
tannin, napbthol compounds, and the new silver 

' HaelUviann, loc. cit 8. 6. ' Cohn, loc. cjt. S. 164 fl 
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► copper preparations, as argentamin, protargol, itrol, 

t cuprargol, and cuprocitrol. 

1 Cold or lukewarm compresses of weak antiseptic solu- 

I tions have proved useful, such as perchloride of mercury 

■ (1 : 10,000), boracic acid (2 to 3 per cent.), oxycyanide of 
t mercury (1 : 2,500) ; so too when the discharge is copious, 

a mild ointment for the lids (1 per cent, yellow oxide of 

■ mercury, or boroglycerine lanoline, etc.) is useful to prevent 
their sticking together. 

Subconjunctival injections, which raised great hopes for 
a time, have not proved satisfactory. Besides being very 
painful, they often caused the development of fibrous 
nodules, without succeeding in eradicating the supposed 
microbes in the tissues. On the other hand, the combina- 
tion of mechanical treatment with antiseptics seems to be 
advantageous, causing deeper penetration of the drugs. 

The old treatment with iodine has been much recom- 
mended in recent years. Nesmanoff ' advises daily pen- 
cilling of the conjunctiva with 1 per cent, solution of iodine 
in glycerine or vaseline oil, and increases the strength later 
to 4 per cent. RoselH,' by the simultaneous application of 
potassium iodide and hydrogen peroxide, allows the iodine 
to act in the nascent state. The favourable results which 
have been reported have not, however, been confirmed, nor 
those of ElUnger,^ who claims to have cured Trachoma in 
foiu^een days by the instillation of mud-eel's blood into the 
conjunctival sac. 

It may be mentioned, for the sake of completeness, that 
recently the light treatment has been recommended for 
Trachoma, after it had been found useful for new growths.* 
Two to three minutes' application of the rays with a power 
of six amperes is well borne by the rabbit's conjunctiva. 

Experience has led to disabuse as to the treatment of 

' NemamoJI, Zentr&lblatt f. prakt. Augenbeilkunde August 1897. 

' Rotelli, CVmpCes-rendus du XII. congr&s international, etc. Sect. XI. 8. 99. 

■ EUingrr, OeneMkundig Tydachrift voor Nederl-Indie, 1903. 

* Strtbtt and von Amman, Deutsche med. Wochenschrift 1903, Nr. 23. 
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moderately severe or old cases of endemic Trachoma I; 
medicaments. The scarcely shortened duration of Ik 
disease, the numerous complications and sequelie, nnd At 
practical impossibility of carrying out the treatioai 
efficiently, have gradually resulted in the abandonmenl i 
Saemisch's principle that the follicle is to be regarded ut 
noli me tangere. Attempts have consequently been nude 
to attack it directly, to destroy it, or at any rate ti 
eliminate its matrix, the diseased mucous memtniDt 
Hence arose the mechanical and operative methods, vhidi, 
although employed in antiquity, yet in their ne»«l 
developments must be regarded as among-st the most il 
portant acquisitions of modern ophthalmic therapeutic 

These methods are used partly alone and partly i 
various combinations with drugs. A series of mechodi 
may therefore be distinguished ' — purely therap^dj^ 
therapeutic-mechanical, purely mechanical, the^apcuti^ 
surgical, chemical-surgical, mechanical-surgical, and puntf 
surgical. 

The value of the various methods of treatm.eut is to bi 
estimated according to their practicability, the rapidity 
permanency of cure, and the protection they afford agumt 
relapse and reinfection. In consideration of the infaereat 
tendency to cicatrisation, those methods must be accoontd 
best which injure the tissues least. 

From these points of view Keining's method of frictkn 
with corrosive sublimate, recommended in 1890, is foiiad 
to be ineffectual in severe cases of endemic Trachoma, and 
to afford no protection against recurrence. Exhaustire 
investigations carried out in the Prussian army ' in 1891 
led to the conclusion that fresh cases were most tjulioUe 
for Keining's treatment, since absorption of the folhclci 
takes place quickest when the conjunctiva is rascolH- 
The average duration of treatment was from two to fix 
weeks. The most favourable result, 88'3 per cent, of cam 



' KvJuU, loc. rit. S. 89. 

' Sanitiitabericht fiir die PrcuaaiBcho Armee lSilO-2, S. 178. 
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"te 400 cases, is partially explained by the prevalencse of 
^3ie unitarian theory, many cases of simple follicular 
['Oatarrh being included in the statistics. In corneal com- 
plications the method generally failed, papillary swellings 
"were not influenced, and chronic catarrh often persisted. 
' Ton Hippel,' too, carried out many investigations, mostly 
I "with favourable result. The pressure used in rubbing 
'seems to cause both the superficial and deep follicles to 
become broken up and absorbed, whilst the Trachoma 
1 microbes are simultaneously destroyed by the sublimate. 
- Only slight shrinking of the conjunctiva ought to follow. 
' The duration of treatment varied from twelve days to Ave 
: months. 

Since the method is simple, and permits of the patient 
■ getting about, it is still often used, combined, if necessary, 
r "with scarification and expression. It seems to have proved 
' most useful in follicular catarrh and many forms of so- 
called dry catarrh, as well as after excision or expression. 

Amongst the purely mechanical methods massage ia 
remarkably successful, though much undervalued. It is 
I better able to cause absorption of the deleterious pi-oducts 
through its action upon the blood and lymph-streams than 
any other bloodless method.' It has boon very warmly 
recommended by Costomyris' since 1889, in the form of 
direct massage with the finger, boracic acid powder being 
spread over the conjunctiva and cornea. Others have used 
a glass rod (Prokopenko) or a spatula (Ottawa, Efimow), 
or have rubbed the everted lids against eiich other 
(Borissow), and kneaded the infiltrate-d tarsus (Mise- 
jewitsch). 'I"he method deserves more attention on account 
of its simplicity and indisputable results. It is not suited 
for the acutely inflamed cases, but is most useful in bring- 
ing about absorption of the last traces of infiltration, 

' «m Hippd^ Verhftndl. der XII. Sitzung der ophlhalm. QeiM<llH>dia[t z\i Heidel- 
berg 1891 ; Barenstfin, Zur B«hand!nng der folliknliiren Ent;:Jindting dor Binde- 
huut 1S92 (aiu tint IIi}>pei'i Kliaik). 

• Boldt, Deutsche milit-iratl. ZBilschrift 1900, S. 307. . 

' A'kAiK, loc dt 8. 92. 
I 13 J 
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especially in pannus and the opacities which result from il 
Great improvement of the vision may often be obtained in 
this miinner. Massage with Heisrath's ointment (potasaa 
iodide, I'O; sodium bicarbonate, 0"5 ; vaseline, 10"0) is »dl 
known and approved. 

It is beyond the scope of this book to enter into detiili 
of all the other methods which have been devised; lb 
reader is referred to the exhaustive treatises of KahnL 
Abrasion of the epithelium (Peters) has a favourable bai 
not very permanent effect. Scarification is not to i« 
recommended, on account of the injury inflicted upon Uk 
conjunctiva — e.g. with von Schroder's metal brush, Uk 
so-called Russian brush, or the various scarifiers (SanOi 
Abadie, Manolescu, Dransart). Johnson's method, ti^ 
with many long incisions, followed by electrolw 
causes too much scarring, and has not received support. 
Sattler's method is better, and can be used in all stapii 
but it is somewhat tedious. It consists in scratching 4* 
surface of the follicle with a cataract needle, and scrapiBS 
out the contents with a small sharp spoon, with the ass 
auce of Herruheiser's forceps.' The same applies 
punctate cauterisation of the individual follicles w 
the galvano-cautery (Samelsolin)." Both Sattler's ui 
Samelsohn's methods are adopted in slight or moderaU^ 
severe cases to produce the most rapid and compiete de- 
struction of the follicles, with minimum injury to the TtA 
of the conjunctiva, whilst also avoiding undue scarrins. 
In severe and inveterate Ciises — e.g. with deep infiltntko 
of the tarsus — these methods will not suffice alono. We 
must therefore give up all hope of discovering a r»dieil 
and specific treatment for all forms and stages of Trachom 
The practitioner must make himself familiar with all thf 
current methods, so that he may be able to determino tie 
special indications in given cases. 

The mechanical method of expression (^crofMual) 

' Sattlfr, loc. cit. S. 204 f. 

' Samtlaokn, Archiv f. Augeu- tind Ohreulioilk. Bd. UL 8. IStJ 
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Ijhtly enjoys a considerable reputation. It has very 
pidly put most other methods in the hackground, and is 
:■ regarded as the best treatment for Trachoma by many 
t authors, especially those who work in districts which are 
almost free from the disease. It is no new method, since 
! it was recommended by Ehle (1828), Pilz (1864), Cuignet 
^ (1878), and was probably used still earlier. The fingers 
I or finger-nails (imguipressio) were originally used, then 
r "Various instruments, forceps and roller forceps (Knapp, 
Schmidt-Rimpler, Kuhnt, and others). The method per- 
mits in many cases of very thorough elimination of the 
infiltrated masses with little injury to the tissues. 

Expression causes the epithelium over the follicle to 
burst, the contents being expelled, so that the follicles 

I are emptied without gross injury to the conjunctiva much 
more quickly than in the ordinary course of the tracho- 
matous process. The procedure, the simple technique ' 
of which will not be entered into here, is almost free from 
pain after submucous injection of cocaine. It permits 
of treatment in the out-patient department, removes the 
diffuse infiltration as well as the follicles, and prevents 
excessive scarring when employed correctly and at the 
right time. Care must be exercised during the first few 
days to avoid adhesion of the folds of conjunctiva, which 
are denuded of epithelium, by turning out the lids, or by 
the use of a blunt probe. Otherwise shortening of the 
fomices will occur, with the formation of pockets and cystic 
spaces. 

The use of roller forceps is specially indicated when 
moderately large follicles occur without previous inflamma- 
tion, or after the inflammation and discharge have subsided. 

Most authors * advise expression when the follicles are 
" ripe " — i.e. softened. The procedure then gives good 
results, especially at the end of the first stage and in the 

' Cf. Kuhnt, loc. uit. S. 104 ; Oruf, loc. cit, S. 86, Sehm«it-Simi4«r, Augen- 
rttfilkntide S. 435. 
■■k * StuhlfoaTM, loc. cit. S. 33. 
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transition to the second, also in early cases of gela 
Trachoma. 

In advanced gelatinous Trachoma the use of ; 
forceps easily causes serious injury, especially 
tion of the fragile fomices, with much scarring. Kij 
therefore avoids them in this stage, as well i 
form of traction, using only simple pressure. He^ 
devised an " expresser " for this purpose, coimstia{^ 
two alternately perforated metal plates. Since erai f 
mere turning out of the lids causes injury 
gelatinous cases, ho has recently advocated very | 
expression with the lid in its natural position, by mmu d I 
his "modified expresser," one of the plates of which is mIU 
the other perforated. 

In all cases with actual infiltration of the tarsos, i 
addition to expression, he punctures the thickened taisa I 
deeply, particularly the convex border, with a Gracfo knife, 
or with a special " puncturer." The tarsus is thus mndi 
relieved, and the cure considerahly hastened. He hu 
designed his expressers in various shapes — quadrat*?, n-ct- 
angular, heartshaped — and sizes, so as to he able to rBsch 
the lurking follicles. Expression is completed wheo M 
follicles can be discovered after careful search wiA 
Westien's loup. After-treatment with medicaments a 
necessary, as after all other methods. 

The author's own observations have confirmed the 
opinion that the use of roller forceps, correctly applied— 
i.e. to preserve the integrity of the conjunctiva before th* 
commencement of scarring — is able to prevent the develop- 
ment of pannus and the shrinking duo to cicatrisatioit 
Too early expression, in the beginning of the first sta^, 
must be avoided, since the hard, unripe follicles cannot 
be well expressed, the epithelial covering being insuffi- 
ciently loosened. The mucous membrane is then mutilated, 
and sometimes an exacerbation results, probably due to 
escape of materies morbi into previously healthy tissues. 

Kvhnl, Zeitachrift fur Augenheilkunde, Bd. I. (1899), 8. Sea 
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Prickijig the coverings of the follicles before expression ' 
■will not suffice to prevent these evil consequences.' 
' In this early stage the galvano-cautery is more to be 
lecommended. It is also specially adapted for removing 
follicles which have escaped expression, or for supplement- i 
ing other methods, such as surgical interference. 

WhOst expression in its various forms is to be regarded 
as an admirable method, which can be applied with ease 
and is suitable for out-patient treatment, leading in suitable 
oases to rapid cure, it unfortunately gives no guarantee 
against re-infection. 

The older authors, Philipp von Walther, Rust, Eble, 
and others, early noted the predilection of Trachoma for I 
the fornices, and it has more recently been generally recog- i 
nised that it is here that refractory exacerbations and 
recun-ences take their origin. The greater development 
here of conjunctival tissue, and of its folds and furrows, 
its relative immobility during movements of the lid, and 
its partial escape from the force of the stream of tears, tend 
to facilitate the adhesion and implantation of the microbes 
of Trachoma, and predispose these parts to the disease.* 
Since the fornices more or less escape treatment during I 
expression, it is not surprising that re-infectiou is very 
common and indeed almost the rule after the return of | 
patients to their infected families. 

This experience has led to the extensive use of excision 1 
in Grerman Trachoma provinces, especially in East Prussia, 
often with brilliant results. 

After Galezowski ' had already in 1874 warmly recom- 
mended excision of the fornices — i.e. the so-called " simple ] 
excision " — Heisrath,* of K6nigsberg, a pupil of Jacobson's, 
in 1882 introduced the simultaneous excision of the forniccB 1 
and of a part of the tarsus. This procedure heralded an I 

' Bofhlmcmn, loc. cit S. 33. 
' K-uhnl, Ueber den Heilwert der meulianiticken Methodeo in der Therapis I 
dcr CoqjuDctivitiB granulosa 1899, S. 16. 

* Oalnovaki, Kecueil d'Ophthaimologie 1874, 

• Heiwath, Berl. klin. Wocbenschrift 1663, No. 88-3U. 
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unlooked-for advance in the treatment of Trachoma, 
has proved of invaluahle service, particularly in the 
■with the disease in endemic areas. 

Heisrath's methods of operation were extended 
proved chiefly hy Vossius ' and Kuhnt/ to whom 
is referred for details of technique. Simple excision, 
was also much employed by Schneller, of DanI 
indicated in Trachoma confined to the fornices : (1) irte 
other methods have proved futile, or on recurrfDW; 
(2) when the tarsus or bulbar conjunctiva is invaded; (3)ii 
corneal complications ; (4) in all individuals who cow 
from a trachomatous horde and have to return to it agais. 

The much more important con junctivo-tarsal excision* 
combined excision is indicated * : (1) in all chronic fomsfl 
which, besides the characteristic conjunctival infiltntia 
and development of follicles in the fornices and lids, UwR 
is also infiltration and thickening of the tarsus, whether til* 
cornea is involved or not ; ( 2) in extensive clironic Trachom 
of the fornices and conjunctiva tarsi, independently of actnal 
changes in the tarsus, if the cornea is already involved at 
threatens to become so; {3} in gelatinous Trachoma, eren 
when confined to the fornices, Lf the convex edge of tlu 
tarsus shows the typical thickening ; (4) even in cund 
Trachoma of the fornices, if the palpebral conjunctiva tni 
tarsus are gelatinous or threaten to become so. The tresl> 
ment is contra-indicated : (1) in early cases without comcsi 
complications ; (2) if scarring has commenced ; (3) if th«f 
is evidence of any marked tendency to shrinking (threateninf 
xerosis). 

In no casemust any of the conjujictiva balbi !» fl^ 
cised, so that the globe must always be covered with OCD- 
junctiva, even on the most extreme rotation downwanb. 
Sharp limitation of the process on the bulbar 



' Vouiut, lot. cit. S. 338. 

' A'uhnt, Ueber die Tberapie, etc. S. 112-53. 

' SehntlUr. von Oraefe'a Archiv f. Ophtlmlm. Bd. XXX, 4, S. IBI. 

• Kvhnl, Ueber die Therapie, etc S. 131. 
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h 4iherefore essential for rapid and complete succe ss in both 
1 Himple and combined excision. I 

WTien the bulbar conjunctiva is involved, this must ] 
. first be cured by expression and treatment with drugs, I 
( after which the question of completing the cure by a j 
, moderate excision of the fornices or paring the tarsus | 
■ irill arise. I 

Kuhnt, who was formerly an opponent of excision,' had I 
" to listen to necessity," owing to the failure of all the other • 
methods in treating Trachoma in East Prussia. He agrees 
that Heisrath's combined excision, when rightly applied, 
especially in very severe cases, works wonders. The author, 
from practical experience for eight years in a trachomatous . 
I region, can fully confirm this favourable estimate, which is 
indeed held by all practitioners who depend upon their own I 
observations. We cannot here enter into the objections, for j 
the most part purely theoretical, of the numerous opponents j 
of excision ; they have long been refuted by those who have j 
tried the method. 

The copious flow of blood which accompanies the opera- 
tion relieves the tissues as a whole. The chief seat of the 
mischief, the fornices, is dealt with at one stroke, and in I 
this manner it is possible to avoid any secondary thickening 
of the tarsus leading in time to a chronic trouble which will 
outlast the actual disease and prevent its reaching a definite 
conclusion. Jacobson, senior, of Konigsberg, a man of 
extraordinary experience of Trachoma, who has treated the 
disease more than any one else hj medicaments, became 
eventually an ardent supporter of Heisrath's excision. In | 
his classical Beitrdge zur Pathologie dea Auges^ he asks ] 
experts to convince themselves by personal observation of ] 
the certain action of the method, by which " fewer weeks I 
suffice to cure bad cases than was requisite in as many years 
by the old methods— more or less interrupted use of lotions 
— to leave them blind or unfit for work." 

^^m^ > fvAnt, loc. cit. S. ISOU. 131. J 

^^^H ' Jaeobton, Beitrcige zur Pathologic dea Augus. 1886. I 
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Excision must, however, be carried out by an exp< 
and skilful operator, if irreparable complications are tc%l 
avoided. This is to be particularly insisted upon, 
much harm is done by excessive and uncalled-for eidsk I 
80 that the method is thereby discredited. Kuhnt,' 
Heisrath, siims up the advantages of excision thusd 
time required for bringing about a cure is extraord 
reduced, lasting on an average only sis weeks, f 
after-treatment : secondary, corneal complications i 
vented or cured ; entropion and ptosis are prerealq 
compensated ; inflammatory sequelae, exacerbatioDS,! 
reinfections are in most cases avoided. !Expres$ioal 
manently cures, at the highest estimate, only 10 per o 
cases ; excision, 50 to 60 per cent. ; whilst Soppe ' » 
only 3-i'3 per cent. 

For cases of Trachoma in the stage of scarring, ' 
healed conjunctiva, but stQl intensely infiltrated lai ^ 
thickened tarsus, leading generally to obstiuate pannai, 
Kuhnt has introduced a very valuable method — {isolated) 
excision of the tarsus.' It is also useful in Uk 
second stage and in gelatinous Trachoma, and altio vbtn 
the conjunctiva bulbi is affected, the c»njuiictin 
tarsi having healed and the tarsus alone being still 



This short review of the chief methods of treating 
Trachoma has shown us that there is no universal method, 
and that there cannot be one on account of the protean 
manifestations of the disease. The leading maxim must be 
a careful and conscientious individualisation. 

The confusion which still prevails as to treatmoit 
depends in the first place upon the failure to distinguish 
between the harmless follicular catarrh and the refractory 
Trachoma. Further, the very different curability of the 
disease in immune and infected districts is not sulEcienti 

' Xvhnt, loc. cit. S. 136. 

' ffoppe, Klin. Monatsblatter ftir AugeuLeilkunde ISSS, & 3. 

* £%/mt, loc. cit 8. 146. 
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recognised,' and is often estimated in an iron-bound and 
theoretical manner. 

Hence it is to be remarked that effectual treatment 
of Trachoma demands great experience, acute observation, 
and elaborate technique. The author, from prolonged 
sojourn in a trachomatous area and on the ground of his 
own experience, is not inclined warmly to advocate expres- 
sion, etc., to less practised operators. It will work wonders 
in many cases, but will often fail in severe, complicated, 
and obstinate cases. These are the suitable cases for 
excision, which cannot be replaced by any other method. 
The author recommends every practitioner who has to do 
with Trachoma to use a special set of Trachoma instru- 
ments, such as have been devised by Kuhnt and by Greeff, 
more particularly on accoimt of the infectiousness of the 
complaint. 

Eor the rest, the treatment must be accurately smted 
to the stage and special form of the disease, with occa- 
sional recourse to such methods as the galvano-cautery, the 
spoon, massage, etc., paying careful attention to the whole 
of the factors, external and individual, of the given case. 

In children, in whom Trachoma is more easily cured, 
radical methods, such as excision, are contra-indicated, and 
expression combined with subsequent treatment with drugs 
should be used. 

The dwelling-place of the patient and the climatic and 
telluric factors in the question of re-infection, as well as 
personal, domestic, and hygienic conditions, must be con- 
sidered. All methods which entail the retention of the 
fomices, however good the results in immune districts, 
run the risk of facilitating relapse or re-infection in 
trachomatous districts. 

The general bodily health must always be considered, 
especially any dyscrasia, such as scrofula, anaemia, etc., 
as these impede healing and favour corneal complications. 
_ Before all things, in every case, it is necessary to 

^M ' Kv/mt, !oc. cit. S. S3. 
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determine whether a so-called dry or a secreting type i 
the complaint is present ; the rapid cure of any discbia 
must be striven after on prophylactic groimd&. TW 
surgeon must investigate the stage of the disease, vhcte 
the process is a superficial or deep one, and its eitaL 
Trachoma of the fornices naturally requires diScnri 
treatment from disease of the tarsal conjunctiva. Hi 
involvement of the bulbar conjunctiva makes the progiioai 
worse. 

Whatever method is adopted, the whole of the disewi 
area must be attacked, the conjunctiva heing exanuiei 
afterwards with a loup if necessary, so as to avoid leann; 
any follicles. 

If the limbus is much swollen, or the edge of the 
vascularised and infiltrated, corneal complications are to be 
feared. All irritating treatment must then be abandoofi 
and the case treated like one of keratitis. 

No less is tarsal complication a prime object of attadL 
Blepharospasm and blepharophimosis demand a canlbK 
plastic operation ; any blepharitis must be treated, tfce 
condition of the lacrymal passages must be InvestigaM 
in every case. Dacryocystitis in Trachoma usually requin 
extirpation of the lacrymal sac' 

In trichiasis, the commonest cause of blindness afto 
Trachoma, when the lashes are diseased, the lid margin 
must be excised and the mucous membrane brougbi 
forward (van MQlingen). Entropion and ptosis are ofteB 
permanently cured by appropriate excision of the tarsus. 

In obstinate pannus one may use massage, sprayine, 
and irrigation, subconjunctival injections of saline solutioii 
or sublimate, peritomy, slitting up of the individual vessels,' 
or the galvano-cautery. In desperate cases, otherwise not 
inflamed, dc Wecker's jequirity treatment, or better je^ui- 
ritol (Eomer-Merck), is very successful; in suitable 
tattooing and optical iridectomy are indicated. 
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«In xeropthalmia Rudin's operation for narrowing the 
pebral aperture by sewing up the lids is useful. Un- 
■ fortunately the good effect is often spoilt by the patient 
'^ having the lids again opened for the sake of appearance. 
' We have seen that the treatment of Trachoma has made 
^" considerable progress in the last few years, so that the 
*^" general attack on the disease has advanced much, as the 
*■ following chapter will show. 

The cure of Trachoma depends upon the earliest possible 
'' treatment of the disease, aiming at thorough but sparing 
^ removal of the trachomatous infiltration by chemical, 
''' thermic, mechanical, or surgical means in various com- 
binations before the commencement of scarring, as well 
i aa by hygienic and general treatment ; thus is the process 
I cut short, and the dire sequela; are prevented. It is 
I unnecessary after all that has been said to emphasise 
further the importance of detailed hygienic and prophy- 
lactic measures,' prolonged watching, and where possible 
change of dwelling into an immune neighbourhood. Un- 
fortunately the best of rules and advice are often futile 
iJi dealing with indolent, ignorant, and bigoted patients, 
who are under the ban of wretched domestic conditions. 

' Such niles are collected in Cokn, Lehrbucb der Hygiene des Attges 1893, 
S. 163, and Gruff, loc. cit. S. 7o ff. 



CHAPTER VIII 

PBOPSYLAXIS 

None of the literary records which have come down to 
us from ancient times or from the Middle Ages give anj 
account of the prevention of Trachoma. As has been 
shown in Chapter IV., it was known 2,000 years ago 
that " ophthalmia " is a contagious disease, and epidemk 
and endemic inflammation of the eyes were ijso not 
tmknown/ Hippocrates, in his work on cliniAtology 
{TTcpl a.€p<av . . .), which has unfortxmately come down la 
us only in fragmentary form, endeavoured to trace the 
type of inflammation to the locality, season, and weather. 

Among the Arabs, 1,500 years later, we nowhere find 
any notion of an endemic disease, though they had pleu^ 
of experience of endemic Trachoma in Hither Asia 
North Africa. They were accustomed to regard the 
as a special dispensation of Providence. 

It is in the Napoleonic period that we first find ■ 
copious literature on Trachoma, the question of prophyludi 
and public supervision being thoroughly discussed. Larrey' 
recommended as an essential preventive for the French 
army in Egypt that they should never, when bivouacking 
after the glaring heat of the day, expose themselves to the 
damp nights without hoods or coverings. This regulation 
could only be carried out by the sternest discipline, for the 
soldiers could not then enjoy the cool evening air. Larrey 

' llirschberg, Handbucb der gesamteo Augenheilkuude von Qreefc-Saecuiack, j 
Bd XIL S. T2. 

' Pettier, Die OphthalniU inilitaria 1870, 8, 75. 
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^Hpo gave orders to avoid bivouacking near damp, marshy 
^piaces, and to shade the eyes in the daytime from the glare 
of the SUB, if necessary with a bandage. Buonoparte used 
in Egypt water acidulated with lemon juice as a preser- 
vative against Trachoma, and afterwards white precipitate 
ointment was recommended to be smeared along the edges 
of the lids for the same object.' Baltz," who asserted that 
Trachoma was of autochthonous origin, arising from the 
extrinsic conditions of the military life, gave advice which 
was difficult to carry out — viz. to avoid those conditions, 
and particularly those due to overcrowding, etc. Further, 
all excessive physical exertion should be avoided in a 
dry heat> recruits should not be enrt^lled in the autumn, 
and should not wear their hair too closely cropped or 
their collars too tight. He also laid stress upon pre- 
venting direct transmission of the " material " — i.e. the 
conjunctival secretion — by due attention to cleanliness. 
The clothes of trachomatous patients, when discharged 
from hospital, were to be cleaned with lye, and the men 
were to live in as pure an atmosphere as possible and at 
an equable temperature. 

In 1818 and 1819 Rust gave expression to his views 
on the extreme contagiousness of Trachoma in his Rules 
Jot the Disinfection of Troops, their Kits and Quarters, 
which he drew up for the garrison at Mainz.^ Barracks 
were erected outside Mainz for the reception of the dis- 
infected soldiers, and the absolutely necessary utensils 
were conveyed from the old quarters to the new only after 
preliminary fumigation with sulphur or chlorine in special 
"fumigating chambers," and washing with lye. The 
soldiers who had remained free from the disease had to 
wash themselves with special sponges, first with a solution 
of caustic potash and then with water ; after receiving 



I ■ PdtitT, loc cit. 8. 89. 

* BtdU, loc cit S. S91 f. 

' Rutt, Die agyptische AngeaentxQndnng iinter der KonigL FrQUSB. BeeaU- 
Dg in Maim ISHI, S. 31 ff. a. 25&. 
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their clothes, previously disinfected or quite new, they )ai 
to pass through a special door straight into the banado. 
The effects that were left behind were disinfected and tin. 
conveyed to the new quarters. Articles which could iu( 
he disinfected were burned. The old barracks were tin 
thoroughly fumigated, scrubbed, whitewashed, and ren- 
tilated. The part of the building first disinfected 
then used as a complete quarantine hospital, the next wh 
employed for the reception of the first batch of soldien 
coming into the hospital, and so on. Guard-rooms, prisooi^ 
sentry-boxes, and clothing stores were treated in a irimilM 
manner. 

When all the healthy soldiers had been disinfected, tk 
eye patients themselves and the hospital patients were pnl 
through a similar treatment. Rust separated the eye 
patients according to the stages of the disease, and drew 
up a special Order for the Treatment of Patienta frm 
the Point of View of Service and Discipline.' 

After the epidemic, in which no fewer than 1,^8 
were affected, between June, 1818, and September, 1819, 
had been stamped out, the whole garrison was drafted in 
battalions into different places, so as to remove all tiwiei 
of any predisposition to fresh disease. Rust was rerj 
strongly opposed to drafting infected soldiers into no^ 
bouring villages. 

This lino of treatment was found to work very well 
while Jiingken's proposal to discharge all the trachomatom 
soldiers to their homes at the time of the great opidemio in 
the Belgian army certainly eliminated it at one sweep, but 
in return flooded the whole country with the disease, ^e 
three sets of instructions ^ which he caused to be given to 
each patient on his discharge were not sufficient to ward oil 
this disastrous result. The first set was to inform tliB 
relatives of the contagiousness of the complaint and di 

' Ruft, loc. cit S. 278. ^^ 

' Jiingken, Ueber die Augenkranklieit, weldie in der boIgiacbeoJ^H 

herrscht 1834, S. 38f. ^^^H 
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B of avoiding infection ; the second laid down the diet. I 
and other directions for the patient himself ; the third was 
to the burgomaster of the place, to teep the discharged men 
under supervision. In thus recommending the discharge 
of all Trachoma patients, Jiingken was swayed by the J 
common experience that such patients often show sur- 1 
prisingly quick improvement at home, while in hospital 1 
they frequently require treatment for months or years. 
He did not know' that in Belgium there are no Government 
surgeons like the district surgeons in Prussia, who would 
have to undertake the supervision of the men. I 

Eble ^ rightly laid most stress on rejecting trachomatous J 
recruits ; he also reconuncoded frequent periodic examina- 1 
tion of the troops, as Jiingken had done. | 

Loffler ' went decidedly too far in urging that all who ' 
were eufl'ering from so-called primary granulations should 
be rejected as recruits. He understood by "primary 
granulations " what is to-day known as harmless follicular 
swelling (FoUiculose), and regarded it as the first stage | 
of Trachoma. 

In the Prussian army the terrible ravages which 
Trachoma made early led to the adoption of regulations 
for the arrest and , prevention of the disease. An ordec ■ 
from the War Office was issued on July 19th, 1821, ia.M 
the following terms :— * 1 

" If the palpebral conjunctiva in cases of contagioiis 1 
ophthalmia has not recovered its normal condition after | 
several months' treatment in hospitals and observation I 
wards, anil if chronic congestion, cedema, and granulation I 
of the conjunctiva remain, such soldiers are to be dis- | 
charged to their homes. If this congestion and oadema 
are accompanied by unhealthy discharge, pain, and tender- 
ness of the globe, or other symptoms, they must not be 
discharged until these symptoms have disappeared. Before j 
discharge these soldiers must have a warm bath, and their I 



' I'rager. loc cit S. 3lf 
' EUt, loc. cit. S. 417. 
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clothes are to be disinfected by washing or fumi^Ko, 
according to the texture of the material." 

The regulations of August 8th, 1835, which are still ii 
force, contain very stringent measures. In sect. 62 it is 
enacted that soldiers suffering from contagious oph' 
are to be isolated and treated in special wards of tltf 
hospitals ; but if after seven months' treatment there 
no improvement, they are to be discharged and plaeri 
under the pension officers, provided they can obtain « 
medical certificate that there is no longer any few of 
contagion. 

" Moreover, the greatest care is to be taken that tbej 
are themselves thoroughly disinfected, and they are to lie 
provided with perfectly clean clothes. 

"At the same time, a list of the names of patienta to be 
discharged, together with their residences, are to be sent to 
their respective councils. These councils are to report to 
the district medical officers, and to give notice to them, 
as well as to the burgomasters and especially the surgeons 
practising in the same neighliourhood, to keep a 
look-out upon them. 

" Public instruction is also to be given as to the 
preventive measures necessary to be taken. 

" If such patients have a relapse, they are to be tnuis- 
f erred at once to the nearest military hospital if such 
relapse occur within a year from the time of discharge, 
otherwise they are to be treated by the civil authorities." 

"With regard to civilians who become infected and public 
institutions, it is laid down in sect. 63 as follows : — 

" In the case of civilians having Trachoma, the general 
regulations of the Board of Health for the less dangerous 
infectious diseases come into effect (sect. 18c, according to 
which patients are bound only to keep aloof from intimate 
contact with others, and particularly not to viait m|U|| 
places). ^^H 

" Special attention is to be given to public inatit^^^l 
where large numbers of people live together. £^^| 
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disease breaks out here, partial or complete evacuation of 
the institution may be necessary." 

Sect. 64 treats of the disinfection of effects and 
dwellings. 

By a supplementary order from the Minister of Public 
Instruction,' dated November 11th, 1862, the local police 
authorities are to find out persons suffering from suspected 
acute ophthalmia, to take steps for their treatment by a 
doctor or in a hospital, and to determine and remove the 
source of the disease. The coimcils are to issue brief 
instructions as to the signs, spread, and prevention of 
granular conjunctivitis. 

It was also enacted that the council be Informed of any 
cases of Trachoma discovered in the pension department 
(Brsatzgeachdft) — ^first by an order dated April 8th, 1877, 
sects. 3, 9, and again on February 1st, 1894, sects. 3, 8.' 

Formerly only severe cases of Trachoma were rejected 
in recruiting for the Prussian army, the milder cases being 
admitted.' The continued differences in the opinions held 
by the inspecting surgeons on essential points led to the 
formulation of Jacobson's regulations in 1880, and in 1893 
to the improved regulations of von Hippel " for the exami- 
nation and diagnosis of recruits," according to which they 
are now rejected if they have Trachoma, as understood in 
the dualistic sense. 

Objections have recently been raised to this code by 
various competent authorities — e.g. Heisrath,' Kuhnt,* 
Greeff," Hoor,^ Nenadovic/ who maintain that trachomatous 
recruits should be admitted into the service if they offer 
reasonable prospect of being cured. This claim is put for- 
ward principally in the interests of the general prophylaxis 

' Regulativ vora 8. 8. 1835, 8. ISf. I 

• Kmhner, M., Grundriag der MUitar-OesuDdlieilBpflege, 8. iM. 
» Kob, 1cm:. dt. S. 34. 

• Comptes-renduB du XEI. Congrta international, Vol. VI. S. 136 und 106. 

• £*Ant, loc. cit S. 169. 

W * M&nch. med. Wochenachr. 1898, S. 643. 

■■'' Hoot, loc. cit 8. &7. I 
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of Trachoma ; for it is urged that hy drafting in Ihfa 
men and ultimately completely curing them, a great soimr 
of infection would be i-emoved, and a most effectual lAfd 
put upon deliberate attempts to set up purulent ophthalniii 
at recruiting time by the use of irritants, etc, 

However useful and enticing this plan may swm ti 
first sight from the public health point of view Mid thai 
of increasing the fighting strength of the nation, the autkor 
is unable, after full consideration, to support it. The ml 
results which have accrued from enrolling tracbomAtmi 
recruits in Russia are a warning to others not to repoc 
the experiment. Lawrentjew,' the oculist of the milituT 
district of Moscow, stated, at the congress held ia tU 
city in 1897, that Central Russia, which had preriotu^ 
been entirely free from Trachoma, had in the course tt 
years become seriously infected owing to the enlistment of 
trachomatous recruits from infected areas in the west ; aad 
all Russian authors have for years been urging that 
with Trachoma should be rigorously excluded. 

On the other hand, the author is of tho opinion 
the good results which have been obtained in the Ptusbiu 
army by rejecting men with Trachoma, and the stfisd? 
decline in the frequency of the disease, are weighty anpi- 
ments in. favour of making no change in the regiUatioiu, 
especially as in other countries, such as France, Italy. 
Belgium, and Great Britain, the same good results ha" 
been attained. The fact that there is still so mucb 
Trachoma in the Austrian army is greatly due to the Urgr 
numbers of trachomatous recruits that are admitted yeit 
after year, in spite of the regulations against it. 

Although it must be admitted that great progress 
been made in the treatment of Trachoma during the bit 
twenty years, military life is, as we have seen, attended 
by a host of unfavourable circumstances, which on the 
one hand make the cure of the patients more difficnlt ud 
give rise to frequent relapses, and on the o1 

' Laun-mljeu; Conipt^s-reuJiia, etc., S. 
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to spread the disease. A vicious circle is too readily set up 
which it is very difficult to break. 

Moreover, a large number of Trachoma patients in any 
corps would be a heavy burden. Except in rare cases 
such soldiers are useless, since great care has to be taken 
of them, they have to be exempted from many duties, such 
as stable work, guard, and orderly duty, and are readily 
incapacitated for work in inclement weather or at fatiguing 
exercises. They require constant supervision, and are very 
difficult to cure, especially, as sometimes happens, when 
they have no desire to be cured. In time of war they 
constitute not only a heavy burden, but a very serious 
danger, because it is impossible to carry out proper 
treatment. It is more difficult to prevent the spi-ead of the 
disease during war than in time of peace, and the pensions 
of invalided trachomatous soldiers, the number of whom 
would then increase, would be a grievous tax on the 
finances of the State. It cannot, therefore, be thought 
that the admission of trachomatous recruits is an in- 
dispensable measure in the general crusade against 
Trachoma : the St^te will attain this end on the old lines. 
Moreover, the civil authorities will, according to the 
regulations, have to see to the necessary medical treatment 
of those who have been rejected on account of "Gr. II." 
Nevertheless, the author is of the opinion that the inspection 
of recruits in Trachoma districts might bo made with much 
greater care and thoroughness. Inspectors should, one 
and all, be so trained by a course of teaching that it would 
no longer be possible to find so many cases of simple 
follicular conjimctivitis or even of artificial conjunctivitis 
recorded as Gr. II. If they had more practice, and took 
more care in diagnosing, there is no doubt that the loss of 
recruits from Trachoma might be considerably diminished. 
Doubtful or suspicious cases might be submitted to special 
inquiry, or accepted with a view to investigation. 

Experience has shown that it is impossible to keep 
all sufferers from Trachoma. Apart from the few 
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non-inflamiuatory and latent cases which are overlooU, 
it is impossihie, especially in trachomatous districtc, to 
prevent the infection of the soldiers by civilians, in thai 
quarters, or on furlough, or at manaeavres. Such men are, 
according to the regulations, discharged as unfit for serrios 
only when permanent and incurable changes have sopa- 
vened. On the other hand, being as a rule fresh cases, 
they make good subjects for the more modern mediciniJ, 
mechanical, and surgical methods of treatment, combinoJ 
as necessary according to the indications given in the Lut 
chapter. It is to be hoped that the provisional discharge, 
allowed iinder sect. 36, ■4, of the regulations of Februarr lit, 
1894i, of those trachomatous patients in whom complete 
recovery of the conjunctiva is retarded after the infet^iom 
stage is past, will become more and more rare. 

It is very important to have a good code of rules for 
the prevention of Trachoma, particularly in trachomatou 
districts. Typical regulations for such areas arc to be 
found in those which have long been followed with greit 
success in the First Army Corps in East Prussia. Certain 
regulations apply to the whole army — viz. at the time, 
generally every month, of the regular inspection of the 
health of the troops, attention is to be paid to the presence 
of eye disease ; those with infectious diseases of the ey« 
are to be placed in special wards in the hospital, or if for 
special reasons they remain in the barracks, they are to 
be provided with a washing-basin and a second towel to be 
used for their faces only.' Besides these the following 
rules are in vogue : Under the order of the Couunander' 
in-Chief, dated March 25th, 1897, the recruits are examined 
a second time for Trachoma shortly after joining,* and the 
number and names are carefully noted ; slight changes in 
the conjunctiva are also attended to and recorded. Thf 
Board of Health receives reports of the result of this 
examination. In Konigsberg an additional inspection of 

' FriedeDa-S.iiiiats-OrdimiiK voni IG. &. 1891, { 2&. 2. 8. 38 uod ( 1S2, 3^ & 171. 
• A'o6, loc. ciL a. 28. 
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all the garrison is made every year in October by the chief 
medical officer of the eye department. On this occasion 
each case of Trachoma is again thoroughly gone into with 
a view of determining whether the patient is likely to he 
able to return to duty within a reasonable time. The 
slight cases with no discharge remain with the troops. 
All fresh cases with discharge are treated in hospital until 
they are cured, or at least until all danger of infection is 
past. The moderately bad cases, if there is any doubt as 
to cure, are removed from the jurisdiction of the corps, and 
transferred to the garrison hospital at Kbnigsberg for 
special treatment. Those who show very serious sequelsB 
are, according to sect. 36, 1, of the order, at once handed 
over to the pension department ; or if they arc incurable 
they are discharged as unfit for service. These men then 
come under the supervision of the civil authorities. 

Now, the treatment of slight cases of Trachoma without 
discharge, which remain with the troops and require con- 
tinuous medical supervision, is a subject of special im- 
portance. These constitute the so-called Augenkontroll- 
krmtken, and, according to A. Roth,' they form 20 per 
thousand of the fighting strength of the First Army 
Corps. This number includes, besides mild, quiet 
Trachoma, the simplest and most trivial forms of con- 
junctivitis, because experience shows that these slight 
cases of conjunctivitis are predisposed to the infection of 
Trachoma. 

Special lists are made of these Koniroll patients in 
every division by the divisional surgeons, and inspections of 
the eyes are made with greater or less frequency, according 
to their number.' The chief surgeons do this as a rule once 
a week. In Konigsberg these patients from the entire 
garrison are seen every week by the surgeon of the eye 
department. Moreover, the divisions are directed to bring 

' Roth, A^ loc. dt. S. BOO. 

' SeiniUiiabericht fiir die Preussiaclie Armee fitr 1886-97, S, 111, tiir 
8. 14S and fur 18S&-90, a 152. 
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sulijects of eye congestion or discharge at once to fti 
surgeons for examination. In this manner, whenever uf 
of these patients show any discharge from the eyes, ft 
is at once noted and they are removed to the hospital. By 
keeping a register with notes of the progress of the oaia, 
newly appointed surgeons are provided with a continoom 
history. 

In order to prevent the infection from spreading amoi^ 
the healthy troops, great care is taken that all the nui, 
including the healthy ones, use only their own washing-baow 
and towels. Further, the names of the Kontroll patieaB 
are painted on their basins, and their towels are promineDti; 
marked. The precaution of making these patients 
their own washing-utensils is strictly carried out in tlw 
guard-rooms, etc., and during the stay of the troops outside 
the garrison, especially during manceuvres. 

Efforts arc made to keep the Kontroll patients apait 
from the healthy soldiers, the former being accommodataf 
in separate apartments, which are conveniently situated st 
the end of the regimental quarters, or at places where thg 
will least come in contact with one another. In the* 
apartments the barrack regulations as to rentiUtioo, 
cleanliness, and the removal of dust with damp cloths, 
are maintained and carried out with scrupulous caie. 
Special attention is given to the cleaning of door 
handles, etc. 

The patients' eyes are wiped out regularly three tima 
a day, especially after a dusty march, stable work, et«^ 
with pledgets of wool dipped in a mild astringent or di>- 
infectant lotion. The men are also exempted from dostf 
house-work. 

The healthy soldiers as well as the patients frequonttf 
receive instruction on the dangers of infection. Printed 
notices with easy instructions on the prevention and tres^ 
ment of Trachoma are hung on the walls of barracks and 
hospitals. 

Every fresh case of Trachoma is at once reported by the 
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^^■isional surgeon direct to the Board of Health, with 

^9a account of the source of infection, eo far as it can 

be ascertained or suspected, and the measures taken to 

remove it. 

The fresh cases are immediately sent first into the I 
hospital in the garrison town for treatment, no time being ' 
lost in transferring them for special treatment, if necessary. , 

The Board of Health provides for the proper instruction 
of all their officials in the diagnosis, prevention, and treat- I 
ment of Trachoma. Every surgeon beginning his duties 
with these patients has to go before the chief ophthalmic 
surgeon for special training and the receipt of instructions. 

The chief divisional surgeons are responsible for the i 
suppression of Trachoma, and they dare not hand over this i 
duty to assistant surgeons. In fine, the commander-in- 
chief bids the priocipal army surgeons look to the medical I 
oflBcers of the health department for energetic support. 

By carrying out these comparatively simple rules, which 
have come more or less into force over the whole army, 
the amount of Trachoma in the army has, as we have seen, 
been more and more reduced. This is particularly the case i 
in the First Army Corps, in which the average of infectious 
diseases in 1867 amounted to 32"3 per thousand, and 
between 1881 to 1885 to 18'2, when it gradually sank from I 
1886 to 1890 to 9-7, from 1891 to 1895 to 6-8, and in 1899 - 
1900 to 2 per thousand.' 

Heisrath, to whose tireless energy these splendid results I 
are largely due, lays stress, in the report from which we 
have just quoted, on the fact that it is of the first import- 
ance to give speedy and continuous help to the bad cases, 
thus cutting short the disease and preventing relapses, 
a result which it is possible to attain with modern methods 
of treatment. Long sojourn in the hospitals is inadvisable, 
probably because of the abundance of germs present there. 
Search must be made in the regiments for men suffering 1 
pm the complaint ; it is of no use waiting for them to j 
■ Sanitittebericht 189S— 1900, &. 112. 



aOO TRACHOMA 



(report themselves. The organisation of the AuffeukoHtrtS- 
kranken has worked excellently. Bad cases of Tracbaa 
have become rare in the army. "With constant medial 
supervision, plenty of fresh air, and hard work, muj 
simple cases of Trachoma are cured without any gpecal 
treatment or cessation of duty. Numerous trachomaUn 
men, some of them bad cases, have been drafted into tb 
army without injury to the healthy soldiers, and discharged 
perfectly cured at the expiration of their time of service. 

I It is indeed rare to find a case of Trachoma stated b 

the army medical reports as being due to infection fnn 
within the regiment. Nevertheless, the author doubti if 
the results would be so good if the drafting of trachomatom 
men were carried out as a general principle. 
It is difficiilt to add anything to the preventive 
just described, for this code of rules now in force in the 
Prussian army is generally recognised as being typical aai 
comprehensive. 
It is scarcely necessary to mention that there is a riik 
of the inspecting surgeon conveying contagion with hia 
fingers in the numerous examinations which he has to 
make. The disinfection of the finger-tips is thcrefow 
particularly important as a preventive. This is best done 

I with a pledget of cottonwool soaked in sublimate solutioi, 
a method in use in the eye clinic at Konigsberg.' Accord 
ing to Kob,° special prison cells had to be provided fat 
trachomatous soldiers in a seriously infected garrison. 
There is no occasion to go into details as to the preven- 
tive measures recommended in other armies, especially 
those of Russia and Austria. We may refer the reads 
to the works of Feuer, Hoor, and Ebert. In the KussilB 
army special tactical units were instituted for trachomatom 
soldiers, and special Trachoma stations were set apart io 
the Caucasus as hospitals. 

Feuer recommends the erection of so-called Trachoma 
barracks for the reception, treatment, and military trainiiij 

' JSab, loo. cit. 5. 32, • Kob, loc. cit. S. 3S. 
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of trachomatous soldiers who cannot be admitted into the 
Austrian army. Hoor ' advises enrolling all trachomatous 
men who show promise of possible cure ; they should be 
treated in a military hospital, and not allowed any leave 
of absence. He desires to see thoroughly trained ophthal- 
mic surgeons in the army, who would have to deliver a 
course of lectures on Trachoma, extending over at least 
three weeks, so as to obtain surgeons with some experience 
of the disease. 

Ebert ' also advocates as a matter of the first importance 
that the army surgeons should receive the best possible 
training in the diagnosis and treatment of Trachoma. He 
suggests as one of the reasons for the great spread of the 
disease among the Austrian troops the drinking-tubs, in 
which the water is generally stale and warm, and which 
are often used by the men to wash their faces in, especially 
in the winter time. 

Special attention must he given to the rules for the 
prevention of Trachoma during mantEuvres in an infected 
district. In the first place, the common use of washing- 
utensils, beds, etc., must be prohibited, and intercourse 
between the troops and infected civilians restricted as far 
as possible. Soldiers are not allowed to be quartered 
in places where the disease is endemic. 

When war is being waged in an infected country, the 
scrupulous use of all the preventive measures at our disposal 
cannot always avert the outbreak of an epidemic, as is 
shown by the English expedition in Egypt (1881-5) and 
the Italian expedition in Abyssinia (1897). It is always 
necessary to bear this risk in mind under such circum- 
stances. An outbreak may easily assume large dimensions, 
as it is difficult to separate infected persons effectually, 
and the common use of washing-utensils, beds, straw, etc., 
is almost the rule. Moreover, the eyes are rendered 
particularly susceptible by various injurious influences, 
as night watches, dust, smoke, and ill-ventilated 
> Boor, loc dt S. 7A. ' Ebart. loc dt. S. 29 and 3n. 
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>ms, and the whole body has its powers of 
isened by hardship find privation. 

During the Egyptian campaign of 1881-5 ' the 
ideavoiired to check the spread of the disease by 9C| 
ing the infected troops as far as possible in open t«nU (( 
man being provided with his own washing-utensils), by: 
use of eye-shadea, veUs, and goggles, the daily e: 
of all the troops, and the immediate isolation of iufi 
soldiers. Native dwellings were avoided as much' 
possible, being used as quarters only when they had 
disinfected. The rise of dust in the camp was prevented il 
far as possible by watering the ground and leaving uncut iht 
grass and bushes to the windward side. In the epidemie 
which broke out, principally after the troops had bea 
quartered in the infected and abandoned barracks in Cain^ 
where the men were not supplied with separate washinx- 
utensils, no fewer than 1,783 soldiers suffered from Tw- 
choma up to 1883, though the disease, thanks to Hn 
hygienic measures employed, ran a comparatively miU 
'course. 

It is specially important from the prophylactic staai* 
I'point to prohibit strictly the drafting of trachomatom 
Boldiers to the front along with other troops. In thk 
connection reserves drawn from infected districts nmrt 
be especially watched. It is a fundamental axiom tlal 
trachomatous soldiers are useless at the seat of war, naf, 
are even a source of danger, and at most should be employad 
on garrison duty with the reserves under proper reg^utatioBft 

Infected regiments can at the best only take up a post- 
tion in the iietd on the flanks, at a considerable distonoi 
from the main force. If the conditions are very uufarov- 
able, the question of disbanding these regiments may ban 
to be considered. 

I There is a Health Regulation for active service * to I 
«£Fect: "If eye diseases break out among the troops to 

' Nirdiirr, loc. cit. S. 168. 

' Kriegs-Stmitata-Ordnung void 10. JaDuar 1878, AnL J 47. , 
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** alarming extent, the question must bo considered whether 
the non-infected troops should not be removed or separated 
''" from the infected in order to check further spread of the 
** disease. The healthy troops must be examined for eye 
* affections more frequently than usual. Those who show 
•2 traces of granulations or slight catarrh must not be too 
■i; hastily removed to the hospitals. If there are mdesprcad 
E epidemics of eye disease at the seat of war, it may be 
» necessary to stop removing these patients to the reserve 
i hospitals altogether for the time being." Considering 
I the not infrequent outbreaks of slight follicular catarrh 
I or acute infectious (baciilary) conjunctivitis, this last 
i regulation is very wise. If an epidemic of Trachoma 
t! hroke out at the seat of war where there was no satis- 
: factory accommodation, the author would consider it 
imperative to treat the milder cases in tents or portable 
barracks, such as are, indeed, ordered for use in the treat- 
ment of epidemics on active service. Bad cases would have 
to be put under the proper regulations of the reserve 
hospitals. 

It is very unlikely that in the future, with the excellent 
hygienic arrangements for active service, we could be 
overtaken by an epidemic of Trachoma. 

The evident success which has attended the preventive 
treatment of Trachoma in the army, especially in Germany, 
naturally shows itself indirectly among the civil population. 
The m^ilitary authorities are able to give a complete account 
of all the cases of Trachoma among males who are liable to 
serve in the army ; and they will be able to do this the more 
accurately the more the existing difficulties of diagnosis 
are reduced. By thus knowing the number of cases among 
the males of this age, they can at once tell where the 
disease is endemic. Their methods are, therefore, well 
suited to discover any outbreak at its commencement, 
allowing the necessary preventive measures to be taken in 
good time. Since the civil authorities receive notice of 
all the cases of Trachoma which are discovered at the 
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military inspection, a great advance is made in tlu 
praphylaxis of the disease. 

It is a specially important prophylactic ordinance that 
all soldiers who have been discharged for Trachoma after 
the infectious stage is past, straightway come ondsr 
the supervision of the civil authorities. 

Thus the German army system, with its universal onn- 
scription, provides a very important means of discovering 
and preventing Trachoma, even though it must be admitted 
that it is not perfect. A good and rational code of pre- 
ventive measures must be drawn up and carried out side 
by side with that adopted by the army before permanent 
success can be achieved. Trachoma finds a most dangerous 
hiding-place among the civil population, and particularly 
among the poorer agricultural classes in the less civilised 
districts ; here it is difficult to discover and still more 
difficult to combat. It gains a footing imnoticed, aiai 
multiplies and spreads to an alarming extent, as it has 
done from time immemorial, and especially since the 
Napoleonic wars. 

As regards the prevention of Trachoma among the civil 
population, much of what has been said on the army 
applies with equal force, though the conditions are different. 
In the first place, all the instructions laid down for the 
individual soldier are applicable to the civilian. It is 
specially important to carry out these rules in infected 
districts. 

The patients and those who come in contact with tbem 
must be instructed as to the infectious and dangerous 
character of the disease, and the fact that every eye disease j 
with discharge is infectious. Since it is an established 
fact that Trachoma is for the most part conveyed by the i 
common use of infected towels, etc., it must be a first j 
principle that every one be forbidden to use such utensils, ( 
and that they carefully guard against coming into contact 
with the infectious discharge in any manner, directly or 
indirectly. Besides general cleanliness, the people must 
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keep their hands and eyes scmpnlously clean, and abstain 
from all unnecessary rubbing of their eyes with their 
fingers. Since, too, there is strong cyidence that tho virus 
may cling to various objects — the floors, walls, doors, and 
dust of rooms— great importance should be attached to the 
cleanliness of the houses and all their belongings. Ex- 
perience teaches that cleanliness is the best safeguard 
against Trachoma as against many other diseases. The 
author would not go so far as to recommend persons living 
among infected ones to use disinfectant eye lotions, such as 
weak sublimate or boric acid. It is only under specially 
bad conditions that such a prophylactic measure might he 
considered ; generally speaking, it is superfluous. 

Any one who should be unfortunate enough to become 
infected should know that his salvation lies above all in 
early treatment, that it is an easy matter to check the 
disease in its early stages, but difficult, and frequently 
impossible, to achieve a perfect cure in old-standing 
Trachoma or its sequelEC. The patients should have their 
own utensils set apart, and any attempt at the common 
use of such things should be strictly prohibited.' The 
pieces of lint or wool employed for wiping the discharge 
from the eyes should be burnt, while more valuable 
towels, etc., should be thrown into hot water or some 
disinfectant. 

Trachoma patients must always keep their hands clean, 
and abstain from touching other persons and things un- 
necessarily. It is not usually necessary to insist on strict 
isolation in private houses ; on the other hand, in private 
institutions, such as boarding-schools, lodging-houses, etc., 
where the inmates live together as in a family, and use the 
same day- and bed-rooms and utensils, this rule should be 

' Very complete and practical instructiODS are fouiid in a now code of the 
GrossherKDgl. Mecklenburgischen Medizinal-KommiaBioa in Rostock on Egyptian 
ophthalmia. Ct.Xdmgthii/er, DkProphyl&xe inder AugeDheilltundein JToi^*!)^ 
Jaaikau, Handbuch der Prophylaxe, S. 6S1 ; also in the Schutzmassregein bei 
anatcckenden Krankheiten. Betl. 1901, S. 1 und 2, odittd by tho Verein der 
Medizinalbeamten dea Kegierungsbezirkfl Potsdam. 
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enforced. These patients require to be kept nnder : 
supervision for some time after they are cured. 

So much for the prophylaxis of the individual, 
it will unfortunately still be long before it can be g» 
carried out, especially among the poorer agriculti 
cultured classes, who are most subject to the disease,! 

It is stUl more necessary that the State shouldj 
measures for stamping out the dangerous national 
The complete extermination of the disease should 
at, because it possesses the peculiarity of breaking 
some small unknown focus, from which in the 
years it spreads widely. Considering our present k 
complete extermination is by no means impracti 
Trachoma may be characterised, like smallpox by 
a disease which is a disgmce to humanity.' Of co 
a result could only be attained after many years of vmA. 

In discussing the general prophylactic measures, n 
may first consider the extinction of the disease in Gennaaj, 
or in its most infected state, Prussia. The main prohlov 
are : {!) the prevention of the introduction of Trachim 
from the neighbouring seriously infected countries ; ui 
(2) its extermination wherever it has gained a footing. 

As regards the first que-stion, we have seen that the 
greatest danger are the agricultural labourers from Polafli, 
who are either drafted in large gangs under contraotofs or 
cross the frontier singly, every summer, to help in the 
fields, returning home in the autumn. They occupy the 
same apartments, usually small and bad, 'with the otlia 
labourers at the Prussian farms. Considering the lack d 
agricultural laboxu" prevailing in Prussia, it would not be 
to the interest of agriculture there to send hack all that 
foreigners. On the other hand, it is essential to keep i 
strict watch over them, and recently various official orden 
have been issued for their control. As soon as they enter 
the country they are submitted to a medical examination si 
the employer's expense, and in 1899 special attention a^ 

' EUmi. loc cit. S. Sa ^^M 
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drawn to the necessity of examining them for Trachoma. 
If such measures are strictly carried outj the contractors 
will fiud it to their own interest to import as few 
trachomatous ones as possible. 

International intercourse by means of the railways ' 
principally affects the better classes of society, including 
people entering Germany for the purpose of settling there 
permanently. It has no appreciable effect on Trachoma. 
On the other hand, the bands of Russian emigrants on their 
way to America are submitted to strict police supervision. 

The frontier guard stations erected by the two great 
G^erman shipping companies, the Hamburg- American line 
and the Bremen North German Lloyd, at the frontier 
railway stations, Bajohren (Memel), Eydtkuhnen (Stallu- 
ponen), Prostken (Lyck), and Ottlotschln (Thorn), are 
extremely important from the point of view of prophylaxis. 
They are inspected at least every three months by the 
district surgeons, the emigrants undergoing a searching 
medical examination. The companies are exceedingly 
careful that no diseased person gets through, since these are 
not allowed to land in America, and have to be taken back 
again at the company's expense. They are examined chiefly 
for smiallpox, typhus and typhoid, and Trachoma. In 1900 
no fewer than 330 emigrants were sent back for Trachoma 
from Ottlotschin alone.^ These people suffer principally 
from chronic Trachoma without discharge, and they usually 
put themselves imder treatment by some specialist at Thorn, 
continuing their journey when they are cured. 

As many of the emigrants manage to elude these guard 
stations by the help of professional agents (Schleppem), 
the shipping companies have erected another station of the 
same kind on the railway at Ruhleben, near Spandau. 

As regards the prevention of Trachoma in the interior, 
the spread from east westwards has been effectually checked 

' Hoppe^ Die Bedeutung des Trachoms in den litauisch-masurischen Urenz- 
bezirkeu EusaliiodB 1888, ti. 6. 

' Das Sanitiitawesen dea Preuasiachen Staatea 1899—1900, S, 47. 
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by medical inspection of migrating labourers {Saclm- 
gather). This precaution is likely to be sufficient wins 
due attention ig also given to the general conditions of life 
and the housing of the floating population. The Utta 
question has heen taken up hy the managers of some tant 
industries and huilding and provident societies. UicwA 
these beneficent attempts have often been crippled bj At 
keenness for speculation which is especially noticeable is 
the suburbs of large towns. 

It would be a very desirable thing to have the sleeping- 
quarters and day-rooms of the migratory workers inspected 
by the district surgeons as well as the people themselta, 
for any grievances as to quarters only become known whco 
infectious disease breaks out. 

Richter, of Marienburg, and Loschmann, of AllenstOB,' 
have recommended that the right of settling in the countij 
should be restricted ; but the author considers thi« pJu 
too stringent and quite unnecessary. 

It is a matter of no less importance to put dofm tbf 
disease in the infected areas of East Prussia. Since 189M 
a scheme of preventive measures has been instituted ii 
imitation of the Hungarian Trachoma service, which wm 
organised by Feuer in 1886. This has very stringent rules, 
but has not yet produced any appreciable results.* l%f 
adoption of this scheme is largely due to the influence of 
Kirchner, who took the matter up with great euer«y and 
success. Thus, since 1895, at first small, and then gradii- 
ally larger sums of money have been put down in the 
estimates * for the prevention of Trachoma, the amount 
since 1898 reaching an annual total of 360,000 marks. 

The main features of this Government scheme wen 
published in 1897 by M. Kirchner.* Conmderiii^ the 

* Eic/iler, Wie haben wir uns die Bektimpfung des Tntchoou m deaktiT 
1898, S. 6. LuKhmajm, Deutsche med. Wocbenschrift 1901, No. 50 nad Bl, 

' Jfenadovic, Comptea-rendua du XII. Congr^ VoL VI. S. 106. 

* Das Sanitatswesen deo preusa. Staates 1B9S— 1900, S. 131. 

* Kirchner, M., Die Bekampfung dat Komcrkranklieit (Tracbou) in } 
I 1897, S. 12 S. 
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•peculiarity of the disease in almost imperceptibly spread- 
^ing its evil influence far and wide among the lower classes, 
~- it was not thought sufficient to entrust the medical officers 
^ alone with the task of ascertaining its distribution. It was 
" accordingly resolved to employ the greatest authorities on 
3- Trachoma, and since 1896 several leading ophthalmologists, 
c: including Forster, Hirschberg, Kuhnt, Schmidt-Rimpler, 
: GreefF, and others, have been sent as Giovernment com- 
missioners to the most infected provinces. It was found 
i from their reports that the disease had a much wider dis- 
I tribution than had been previously supposed. 
i As regards the question of laws to enforce a general 

, crusade against Trachoma, there is still need of a universal 
law for police supervision in Prussia. The law passed on 
August 8th, 1835, may be considered antiquated, and only 
holds good for the older Prussian provinces. It provides, 
amongst other things, that no passports shall be granted 
to persons suffering from infectious diseases, those affected 
with infectious ophthalmia being prohibited from coming 
into close contact with other people, and especially from 
frequenting public places. 

It was established by the decision of the EoyaL 
Supreme Court on June 27th (published in the Froceedinga, 
Vol. XXXVI., pp. 6, sqq.), that Trachoma comes under 
the infectious diseases within the meaning of the Act of 
August 8th, 1835, and that the police authorities are not 
only justified in ordering, under penalty, the treatment of 
those suffering from it, with a view of removing risk 
of infection, hut are even empowered to take such patients 
to a hospital or surgeon appointed by them, by actual force. 
There is no general compulsory notification of Trachoma, 
although it is enforced by some councils in East Prussia. The 
notification, however, works so badly that it is impossible to 
draw up statistics of even approximate value from it. 

A scheme entailing the partial notification of Trachoma, 
applicable to the whole of Germany, was passed by the 
federal Council on July 22nd, 1902. It deals with the 

11 



TBACHOMA 



I 



■notification of infectious diseases by the military and 
■authorities inter se, and, in accordance with sect. 
Hffub-sect. 3 of the Infectious Diseases Act of Jane 30ft. 

■ 1900, it ordains that "every fresh outbreak of TrachoiB 

■ among the people shall be notified to the military authc 
by the police," and "any epidemic of Trachoma in 
military district shall be notified by the tailitary aut 
to the police." Further, they must notifiy each other 
the disease has disappeared or only appears sporadicaill] 

The new Infectious Diseases' Act, to which refei 
has been made, refers only to the most important 
threatening the country from without — cholera, U 
typhus, yellow fever, plague, and smallpox^but 
nothing about the prevention of indigenous infe 
diseases, any legislation relating to them being' It 
the individual State. 

At the present time, however, a Bill, supplement 
the Infectious Diseases' Act of June 30th, 1900, 
the Prussian Diet.^ According to sect. 1 of this 

every case of Trachoma shall be at once notified to 
proper authorities.' 

Mention should also be made of the PruRsian Act rf 
September 16th, 1899, referring to the duties of district 
surgeons and the composition of health commissions; thii 
Act came into force on April 1st, 1901. Under it a drastic 
change has been made in Prussia in the duties of medial 
officers of health — a change likely to prove of great ioi* 
portance to public health. The sanitary boards under the 
Act of 1835 in all places of over five thousand inhabitant! 
had for the most part become a dead letter ; it is bofei 
that the new boards will prove much more useful, especialljr 

the district surgeon can now call a meeting of tlw 
^3oard of Health at any time. 

The ministerial order of May 20th, 1898, is a meanin 

extreme importance.' It deals with the question ti 

' Aerztliche SachverstSndigen-Zeitung 1903, No. 5, S. 107. 

' Dienstanweiaung fur die KreuiirEte vom 23. M»ra 1901, S. 9448!, 
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outbreaks of Trachoma in schools in Pirussia, and decrees I 

that infectious diseases of the eye in schools shall be 1 

treated by the Board of Health. The terms of the measure I 

are as follow : I 

The increase of Trachoma in variooB parts of the monarchy renders I 

it eeeeutial that greater attention ehall be paid to the prevention of I 

the Bpread of infection in echoola. Experience BhowB that it is fr&- 1 

qnently in schools that oatbreaks in towns first come under the notice I 

of the aathorities. Moreover, the disease not infrequently spreads I 

from family to family throogh the agency of schools. I 

We have therefore caused the scheme of the order of Joly 14thj I 

1884, so far as it deals with infectioas eye diseases, to be remodelled i 
in accordance with more recent experience, and hereby forward it with 
the reqnest that all necessary steps may be taken for carrying oat its 
injnnctions. 

We attach considerable importance to the co-operation of both 

male and female teachers in the prophylactic treatment of Trachoma ] 

in schools. In this respect they have proved on many occasions ia I 

the eastern provinces of mach help to the snrgeons, and nnder their J 

instrnction and control they can render good service io fotore. I 

DlREOTIOMS FOR THE PREVENTION OF THE SpREAD OF iNFBCTIOnB I 

DlSEASEB OK THE EVB IN SCHOOLB I 

1. The following are the diseases of the eye, the contagions natore I 
of which render special rales necessary for schools : — I 

(a) Blenaorrhcea and diphtheritic conjanctivitis. I 

{6) Acate and chronic catarrh of the palpebral conjunctiva, and | 

granular conjunctivitis (Egyptian ophthalmia, Trachoma). ] 

2. Efforts should be made that every case of infectious disease of j 
the eye occurring in any scholar or any of his relatives be immediately I 
notified by the person in charge of the scholar to the head teacher I 
of the tichool. I 

3. All scholars soffering from the diseases mentioned nnder la I 
must always be kept away from school ; those suffering from diseases j 
in 1^ only when or as long as they have discharge from the eyes. I 

4. Those scholars enffering from diseases in 1^, having no dis- I 
charge, and those free from disease, bnt belonging to a family in I 
which a case of infections disease (\a or l(>) has occurred, may j 
attend school, provided special places are allotted to them sufficiently I 
far apart from the healthy scholars. I 

5. Scholars debarred from att«nding school nnder sect. 3, or placed I 
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apart in school under aect- 4, cannot attend school, or resume tin: 
ordinary places, until they have received a medical certifical* t^ 
all risk of infection is past — the scholars themseliree, as well m liiar 
clothes, having been thoronghly disinfected. 

6. The head teacher of the school is responsible for the obsemstt 
of rules 3 to 5. He shall immediately notify to the police aothonta 
of the town the fact of any child being debarred from attending idol 
on accoont of an infections disease of the eyes. 

7. Scholars may be allowed to go home from boarding-schoali, 
seminaries, and similar institutions, daring or immediatelv after u 
epidemic of an infections eye disease, only when the sargeoiu »• 
satisfied that they may do so withont risk of spreading iafedkie, 
and when all neceBsary precautions have been carried oot, 

8. Teachers and other school officials suffering from an infectim 
disease of the eyes (\a or li), shall give immediate notice of the wm 
to the head teacher of the school and the local police. 

If the patient live in the school-honse itself, the bead t«Kba 
shall see that he receives medical treatment, and that he is itollUi 
if it be deemed necessary by the surgeon. 

If the patient lives outside the school, he shall not enter it imof 
the course of the disease antil he has received a medical certifiait 
that there is no longer any risk of infection, and his clothing has be* 
thoronghly disinfected. 

U the patient suffer from any disease in class \6, he Hfaall 
to carry out his duties at school, provided and so long as he hat M 
obvions discharge. 

9. Teachers and other school officials in whose families a caw of 
infectious disease (la or \b) occnrs, shall give immediate notice of tb« 
same to the principal. If the case be one which comes under clasi !«, 
they may discharge their duties dnring the conrse of the disease Olty 
if they receive a medical certificate that there is no danger of spnadlDg 
the infection in the school. 

10. Whenever several cases of infections disease break ool it t 
■chool, or in a place where a school exists, or in a neigbbooTiag tMH 
from which children come to attend a school, the head t««char aUI 
lodge a request with the president of the local board (O&eramtnma*)- 
or in towns which form a district conncil with the chief of police, to 
have teachers, scholars, and all persons living in the school exanmwl 
by the medical officer of health. The authorities shall decide acoordiai 
to the report of that officer whether, and how of^en, snch examtiutioB 
shall be repeated. 

11 . The police authorities of the town shall provide for the tnatmcat 
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of the scholars who are sufferiog Irom infections diseases, nnleBB the 
parents bare received a medical permit to ondertake the same. 

12. While any iofections disease is present in a school, the school 
premises, schoolroom, and lavatories shall be thoroaghly cleaned 
every day, the schoolroom thoroughly ventilated when the classes are 
over, and the lavatories disinfected nnder the snpervision of the police; 
sad after school is over, the door-handles, slates, and forms shall be 
washed daily with a lukewarm 1 per cent, solution of soft soap and 
carbolic acid in water. 

This rale also applies to the iostitntions mentioned under 7, in 
which it further extends to the day-, work-, and bed-rooms. 

13. It will be only in very rare cases necessary to close the whole 
school on account of an infectious eye disease, and this can only be 
done by the president of the local board, or in towns which fonn a 
district council by the chief of police, according to the report of the 
medical officer. Such a coarse iu follicular conjunctivitis is scarcely 
ever necessary, and in Trachoma only when a considerable number of 
the scholars have purulent discharge. 

If there be danger in delay, the head teacher and the local police 
aathorities may close the school temporarily, on the advice of the 
medical officer, but shall immediately notify the same to the school ' 
inspector and the president of the local board. 

14. The reopening of a school or class which has been closed or 
stopped for some infectious disease can only be effected by an order I 
ttom the president of the local board, or, in towns which form a i 
district council, from the chief of police. The school must first be 
thoroaghly cleaned and disinfected. 

15. Boles I to 14 also apply to private schools and seminaries, 
OOBtinaatioD schools, techmcal schools, infant schools, creches, kinder- 
guten, etc. 

There is nothing of importance to add to this code, which \ 
is extremely practical, and does justice to modern views ott 
the Trachoma question. As regards the careful cleansing I 
of the school premises as prescribed under 12, this refers to 
the removal of dust, which must be done every day with a 
damp cloth, the floors, which should be varnished, being 
■mularly treated. Unfortunately schools are often not kept . 
thoroughly clean from want of a sufficient staff.' One care- 
taker is not sufficient for such work in a large school. 
> CoiM, loc. cit & ibti. 
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^H It may also be mentioned in passing that suit&Ut 

^H instruction should be given to the scholars on the prerrv 

^H tion of infection with Trachoma. Lectures on the daIur, 

^V significance, signs, and curability of Trachoma, delirerei 

to the upper classes in seminaries in Trachoma proTinoei, 

would he very useful for the purpose of educating tifl 

teachers of elementary schools in this important hygieu 

I problem.' 
Teachers will, above all, have to keep a strict ntd 
on the scholars, especially in country schools, with regsri 
to scrupulous cleanliness of clothes and persons, particularfy 
faces and hands. The eetablishment of school baths ii 
said to have proved satisfactory, but such a scheme caiuot 
be carried out universally. It must always remain tlie 

■ duty of parents to look after the personal cleanliness <il 
their children. 
The district medical officers were first ordered to SDp» 
intend the sanitary condition of schools, but since Huj 
have much other official work to do, it was thouapht aii- 
visable to employ special school surgeons in addition ; and 
these, according to reports, have worked well in all towni 
where they have been appointed. Their appointment ii 

■ Trachoma disticts was made dependent upon their posses- 
sing a certificate of proficiency, showing that they hMi 
duly attended a full course of instruction in Trachoma. 

In Konigsherg (Prussia), in the summer of 1897, Kohnt 
found an alarming epidemic of Trachoma in the schooU, 
especially the elementary schools, and special Trachoms 
surgeons were then first appointed and classes on Trachoma 
instituted. The affected scholars were treated in largf 
numbers in the clinics, many of them being compelled to 
attend. In six months the disease was so far reduced that 
it was no longer considered necessary to enforce to the 
full extent the measures which interfered seriously with 
the work of the schools.^ However, the prevalence of 

' Kuhnt,\oc.dt.a. 188 f. 

* E. wn Bfmarch, Zeitacfarift fiir Scbulgeaundlieitapllege 1890, S, S. 
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Trachoma in elementary schools, the length of time that! 
it might spretid insidiously without being detected, and the 
difficulty and cost of suppressing it, coavinced the muni- 
cipal authorities that the recurrence of such a condition I 
could only be prevented by keeping a continuous control ' 
over the schools. Accordingly, it was resolved in 1898 
to appoint ten school oculists, who took the place of the 
Trachoma surgeons, and entered on their duties — at first 
diiefly those of fighting Trachoma — with a special code of 
regulations. Their duties, according to sect. G of this code,' 
included "the biennial examination of all the school 
buildings as to sanitary condition, with the assistance of \ 
the head master and the town surveyor." 

Since 1896 the struggle with Trachoma in Prussia has 1 
been vigorously taken up by the State, aided by the Act , 
already alluded to. Indeed, various considerations went 
to show that, next to the army, the school is the most im- 
portant starting-point for the disease : not that Trachoma 
is essentially a school complaint, but because the authorities 
quickly know of any outbreak among the scholars, whereas 
it usually escapes notice among adults. Moreover, by 
investigating the source of trachomatous infection among 
school children, the infected families and homes are invari- 
ably examined, so that the real hotbed of the disease is ' 
discovered, and its true extent is determined as surely and 
quickly as possible. 

Periodical inspection of the schools is made whenever 
isolated cases of Trachoma are reported : the results of 
these inspections are recorded in registers, and form the 
basis of useful statistics of Trachoma. We have already 
stated that fault has frequently been found with the rules 
by which these registers are kept. We have given an 
account of proposed amendments, and have advised the ■ 
adoption of Hirschberg's plan^viz. that the patients should 
be differentiated, according to the severity of the attack^ 
into four groups — suspicious (s), mild (m), moderate (M), 
' £. von Emtarcht ioc. cit 8. 4. 
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^H bad (b). The tests for these groups have already bm 
^^M given in Chapter V. After all, the principal aim shouU 
^H be to cure as many patients as speedily as possible; id 
^H it is only by curing large numbers in areas where tlu 
^H disease is endemic— i.f. by rendering innocuous as muj 
^H carriers of infection as possible — that the disease c&a h 
^H ultimately stamped out. 

^H hj systematically ridding the schools in a TraduoDi 

^H district of the disease, we may in a reasonable time hope 

^H to succeed in freeing the rising generation entirely, UuH 

^^1 keeping them fit for work and military service. 

^H In children the method of expression, followed by the 

^* application of medicaments, is first indicated ; exdsiaB 

should only be resorted to in a case of necessity. From 

the hygienic point of view the most important cases are tfc« 

moderately severe ones (M), with numerous follicles on boUi 

lids and over the tarsus, very prominent upper fornix, ud 

■ copious discharge. These cases are at once prohibiW 
from going to school, because of their contagiottsoeis. 
After a few weeks of special treatment in a hospital, belt 
by expression or, if necessary, by excision, they can usually 
be transferred into group (m) — mild cases without dk- 
charge — and are allowed to attend school again. In order 

ito be better under supervision, they must sit apart in the 
front seats, and continue under medical treatment as Icmg 
as any follicles are visible. They are then classed as (»)■ 
These need only continue under medical superrisioo, 
without active treatment, as any swelling of the conjunctira 
can be best treated by simple hygienic measures. Finally 
they are struck off the register as healthy. The bad cases 
(b), with gelatinous Trachoma or with sequela?, are treated 

I like the moderate cases, and when they show improvement 
they are transferred into group (M), (m), or (a). Gasei 
that have passed the inflammatory stage and are quiet and 
cicatrised may without hesitation be allowed to go to 
school.' 

' Grvef. loc. cit S. 68. 
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ITVora the fact that the chief centres of the disease are ' 
and in poor, agricultural districts, away from the great 
' lines of commerce, where, in keeping with the lowly grade 
' of the inhabitants, there is no good supply of medical men, 
it must be the first consideration to secure more extensive i 
assistance of thoroughly experienced surgeons. In addition, \ 
the assistance of the laity will be the more indispensable, as 
the poor patients are not in a position to take long journeys 
to the doctor every day or several times a week. The 
medical assistance, however, must be carried out on a . 
definite principle, with uniform methods of treatment, and 
as far as possible simultaneously in all affected areas. It 
must therefore be controlled from a common centre,' This | 
centre should give special courses of instruction on I 
Trachoma, and also spread over the infected country a I 
network of medical stations, each of which has to clear a 1 
certain district under the supervision of an experienced 
surgeon, who is in constant communication with it. Thus, 
taking the province of East Prussia for example, at the 
conference on Trachoma held in Konigsherg on August 
10th, 1897, it was resolved that preventive measures should 
be carried out in the individual districts if they showed a ' 
moderate or serious infection. Part of the expense was 
thrown on the districts, an adequate sum in addition being 
voted by the State. The treatment was to be given gra- 
tuitously, and imdertaken by skilled Trachoma surgeons at i 
a fixed sum. I 

As a means of combating the disease it was proposed to I 
open numerous dispensaries, where patients could be treated 1 
as out-patients, usually in co-operation with the district or 
city hospitals, or in the schools with the assistance of the I 
teachers, who were paid for their services, or of nurses, who I 
are reported to have been of great use in putting in drops, 
bathing eyes, etc., under the supervision of the surgeons. | 
When occasion required, the patients were transferred to 
the district hospitals or to the specially erected Trachoma 

' Hae/dnumn, Ueber die Koeolugie des Trachoma, utc S. 637. I 
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hospital in Konigsberg as in-patients. Moreover, the scborJi 
were examined every six months, or oftener, if Dccessry. 
hy specially appointed " district oculists," who, if ik 
condition of the place demanded it, were authorised ti 
inspect private institutions, such a>s boarding-schook 
seminaries, etc., and even families and the inhabitaats at 
whole districts. 

We consider it absolutely necessary to make thii Ml- 
patient treatment ^ as extensive as possible, because tig 
people prefer it, and it is more suited to the conditions of 
social misery which obtain. 

It will, nevertheless, be essential to treat as in-patioiti 
of hospitals all serious cases complicated "with affection ol 
the cornea, and especially those in which some opcratin 
precedure, such as excision, peritomy, plastic operations on 
the lids, extirpation of the lacrymal sac, etc., has to be 
performed, and, finally, those infections cases with discharge^ 
in which it is from the first very doubtful if preventiTf 
measures have been taken — e.g. very dirty, indolent peo|^ 
and people crowded together in lodgings. Special watch ii 
made over the night lodgers by the sanitary authorities. 

The treatment is to be given to in-patients and out- 
patients alike, and, in the case of very needy persons, com- 
pensation is given for the loss of wages entailed hy the 
treatment. Where the conditions m a place are very had, 
it is recommended to erect portable barracks, to which ae 
experienced oculist is sent for several months.* 

We have already referred to courses of instruction on 
Trachoma. These are intended to give uniform training in 
diagnosis and treatment to as many medical men as possible 
in a Trachoma district. Attendance at these cmurses, 
lasting about three weeks, are to be compulsory for all 
medical officers La the affected provinces, and optiooal 
for private practitioners. 

After several years of personal experience acquired in 

' BiehUr, loa cit. S. f.. 

' Binchbery, Zur BdciimpfuDg der endeiuiHchen Korcerknuikhett 1900, S, 9. 
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kchoma districts, the author is unable to give a shorter 
^ aaid apter r^8um4 of the main guiding points for treat- 

^iit than by quoting Kubnt's words ' : "In infected 
tricts the mechanical methods (expression, etc.) are, 
terally speaking, only to be recommended for persons 
longing to the better classes, for intelligent persons 
l)elonging to the working classes, endowed with a due 
regard for cleanliness, because it is only in these two 
classes that we can be sure that re-infection will not 
necessarily occur. For the great mass of patients some 
operative procedure suited to the individual case, and 
carried out with caution, may be indicated at the outset. 
Finally, in all bad cases, even in non-iniected areas, where 
the fornix remains persistently swollen and the tarsus 
thickened, in spite of repeated expression, the only proper 
treatment, in my opinion, is a suitable excision. Yet I trust 
there will no longer be any doubt that it shows as little 
discrimination to advocate the use of mechanical methods 
on the one hand, as to shower unstinted praise on the 
method of excision on the other. Both methods deserve 
consideration, and give good results, but — each in its place I" 
We cannot lay too much stress on the fact that in order 
to ensure a permanent cure, it is absolutely necessary to 
keep apparently cured cases under medical supervision 
for a long period. The frequent absence of such control 
is the chief cause of the numerous relapses. This super- 
vision will have to be continued at least as long as any 
signs of inflammation remain ; in obstinate cases which come 
too late under treatment sometimes as long as the patients 
live. This, however, may be done with the least amount 
of inconvenience,' so that it suffices for many patients 
with cicatricial Trachoma to report themselves once a 
year. Many of these people are fit to work, and may 
continue their work without danger when the discharge 
has ceased, with the exception of some special vocations, 

' Kulml, Ueber den Heilwert der mechanischen Methoden, etc S. 20. 
' Axim/eld, loc. aU B. 34. 
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8uch as children's nurses, for then any temporary iniUa- 
mation accompanied by discharge might infect a wkfc 
family. 

The results which have hitherto been obtained by Stall 
interference in Prussia prove that we are on the ri^ 
track. For example, in the Konigsberg division, offieiil 
reports ' show that Trachoma diminished greatly in IMM 
in eleven out of sixteen districts where it was endemic; k 
three districts it remained about the same ; in two (Oztdfr 
burg and Neidenburg) the number of cases was distinctly 
greater, as compared with previous examinations, bt 
1899 — 1900 a further reduction in Trachoma was 
almost every district. Unfortunately the value of thi 
statistics is diminished by the fact that cases of ordinuj 
follicular conjunctivitis were often diagnosed and titttei 
as Trachoma. 

Moreover, the number of cases of Trachoma was fonnd 
to be distinctly less at the inspection of recruits in the 
above-mentioned divisions in 1900. The remivkaUe 
variations in the individual districts, however, makes ft 
doubtful if the treatment of grown-up people was » 
sponsible for the result, or if it was a matter of ohaooe 
or inaccurate observation. 

The treatment of school children has, on the whole, 
been attended with success. In Konigsberg, for exampki, 
in 1897, Kuhnt found 790 cases of Trachoma and 4Sk 
suspicious cases out of a total of 17,553 children 
elementary and secondary schools. The ten Tracbonft 
surgeons who were appointed by the city then e: 
all the schools, and found altogether 5,847 sohf^an 
suffering from the disease. Of these, 34 were treated 
in the clinics, 525 at their own homes, 1,067 in 27 sj 
Trachoma classes, and 4,221 in the schools by 
under the supervision of the surgeons. 

In March, 1899, there were 538 scholars with Traohcatt 
out of 17,554 children in the elementary an 
■ Das Sanit«Uwesen des preusa. Stoatea I8a»— l&OO) 
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^ schools in Konigsberg. This number sank within six 
t; months to 393, in spite of the fact that 130 fresh cases 
appeared. Moreover, the cases had become less severe, 
k Accordingly, the special classes for trachomatous scholars 
I: oould be done away with. 

k The school surgeons appointed in place of the Trachoma 

I surgeons had to refer trachomatous scholars to various 

I selected hospitals and oculists, who expressed their 

- willingness to treat the children out of school hours. 

i The treatment of adults was not attended with the 

[ same success. In spite of public instruction and 

I the promise of treatment gratis, the patients attended the 

out-patient department a few times and never returned. 

The district nurses who were appointed, and who proved of 

great service, complained everywhere about the irregular 

attendance. Even the threat of punishment by the police 

proved of no avail. 

The method of transferring whole infected families at 
once to the hospital proved most useful. Of course, the 
length of their stay, which could not extend on an average 
beyond four to six weeks, was usually insufficient to effect 
a permanent cure. The drawback was again felt when 
the patients were discharged that the very essential after- 
treatment was submitted to with great irregularity. 

Owing to the lack of medical men in these parts, and 
the deficient means of transport, the teachers have proved 
invaluable— indeed, indispensable — for outdoor treatment 
of the scholars and the after-treatment of operated cases. 
Not infrequently they have discovered sporadic cases in 
non-infected schools. 

The Trachoma patients discovered by the recruiting 
department were generally referred to the hospitals for 
treatment. By the treatment of ini'ected school children 
and young men liable for service, the spread of Trachoma 
in other Government divisions, according to the official 
reports, became markedly reduced from 1898 to 1900, and 
much milder in character. 
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This success was aa encouragement to the State to 
continue on the same lines. It is probably Dccettai; ia 
doing so to have some laws to enforce the regulations ; Ik 
we cannot hide the fact that even the best laws 
to some extent ineffective if unaided by the good will tai 
intelligence of the classes for whose benefit they are taaei 
In order to ensure perfect success, sanitary le^i&Utiai 
must go hand in hand with the enlightenment and training 
of the people in sanitary matters, while all unneoeasanj 
compulsion must be avoided. As M. Kirchner' rij^tlj 
points out, printed instructions on posters and placuifa 
at railway stations, registrars' offices, churches, schoofa, 
etc., are of little use to the man in the street. They wooM 
effect more if they were made the subject of discussions^ 
prominent persons, such as the clergy, teachers, landing 
etc. This has often been done with good results. 

It is also quite obvious that great importance mail 
be continuously laid upon the training of the peopU, 
particularly school children, in habits of cleanliness. Aa 
epidemic of Trachoma, as we know, generally breaiks oul 
only among the uncultured and ignorant people, who we 
also usually poor and dirty ; it is notably prevalent in 
those Prussian provinces where the " elf-lock " is founl 
Still, with the social misery which is so common in tie 
Trachoma districts, the best efforts at instruction and 
training avail little so long as the general sanitary oofr 
ditions of the poor, and especially their wretched dwollisgi, 
are unimproved. Providing the poorer agricultural aitil 
lalxiuring classes with bright, healthy, airy, and roontj 
schools and houses, and the general vmprovemetU of tit 
public health in the country, as attempted by numerooi 
friendly, commercial, and other societies, form certainlj 
the most important and beneficial measures for the pre- 
vention of Trachoma. 

In the same manner, all efforts towards the improvement 
of the condition of the people in the infected 

' Kifchner, M., loc, dt S. 16. 
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J provinces will be facilitated by putting down the liquor 
' traffic, providing home industries, and promoting com- 
: mercial interests, as well as hj all efforts directed to 
improving the culture and health of the populace. By 
following these lines, making, when necessary, suitable 
international agreements, there can be no doubt, in the 
face of the great forward movement in public health at 
the present time, that the extermination of Trachoma in 
the German Empire is only a question of a few decades, 
and the disease will, like leprosy, at no distant date 
become merely a matter of history in all highly civilised 
nations. 
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